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PREFACE 


With First Aid for the Psychiatry Boards , we hope to provide residents and 
clinicians with the most useful and up-to-date preparation guide for the American 
Board of Psychiatry and Neurology (ABPN) certification and recertification 
exams. This first edition represents an outstanding effort by a talented group of 
authors and includes the following: 


A practical exam preparation guide with resident-proven test-taking and 
study strategies 

Concise summaries of thousands of board-testable topics 

Hundreds of high-yield tables, diagrams, and illustrations 

Key facts in the margins highlighting “must know" information for the 

boards 

Mnemonics throughout, making learning memorable and fun 

We invite you to share your thoughts and ideas to help us improve First Aid 
for the Psychiatry Boards. See How to Contribute, p. xi. 
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San Francisco 
Louisville 


Amin Azzam 
Jason Yanofski 
Edward Kaftarian 
Tao Le 
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NOTE TO CONTRIBUTORS 


All entries become property of the authors and are subject to editing and reviewing. Please verify all data 
and spellings carefully. In the event that similar or duplicate entries are received, only the first entry re¬ 
ceived will be used. Include a reference to a standard textbook to facilitate verification of the fact. Please 
follow the style, punctuation, and format of this edition if possible. 
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COLOR plate 1. Neuroimaging studies of different dementias. 

(A) Alzheimer's disease, generalized atrophy on brain MRI, (B) CJD, hyperintensity in basal ganglia and cortical ribbon on 
DWI. (C) Semantic dementia, L>R temporal lobe atrophy on brain MRI (D) FDG-PET brain scan of FTD, L>R frontal and 
temporal lobe hypometabolism. 




COLOR plate 2. Cross-section of a thick nerve showing the epineurium, perineurium, and endoneurium. 

The myelin sheath that envelops each axon was partially removed by the histological technique. PT stain. Medium magnifica¬ 
tion. (Reproduced, with permission, from Junqueria LC. Basic Histology Text & Atlas, 11th ed. New York: McGraw-Flill, 2005: 
Figure 9-34.) 
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COLOR plate 3. Central retinal artery occlusion. 

Note the lack of blood column in retinal arteries (veins still 
have blood inside), cherry red spot, and retinal whitening. 
(Reproduced, with permission, from Tintinalli's Emergency 
Medicine: A Comprehensive Study Guide , 6th ed. New 
York: McGraw-Hill, 2004: Figure 238-17.) 



COLOR PLATE 4. Neuroretinitis. 

Note the mild optic nerve head edema and the exudates in a 
starlike pattern in the macula. 



COLOR plate 5. Right anterior ischemic optic neuropathy. 

The right eye (photo on the left above) shows optic disc edema with disc hemorrhages. The left optic nerve has a small cup-to- 
disc ratio (0.1) seen in most cases of nonartertic AION. (Reproduced, with permission, from Biousse V, Newman NJ. Neuro- 
opthalmology Illustrated. New York: Thieme, 2009: 197.) 


















COLOR plate 6. Right third nerve palsy. 

Note the ptosis and limitation in the movement of the right eye upward, downward, and inward (From Biousse V, Newman NJ. 
Neuro-ophthalmology Illustrated. New York: Thieme Medical Publishers, 2009: 392.) 



COLOR PLATE 7. Acute meningococcal rash. 

(Courtesy of Stephen E. Gellis, MD. Reproduced, with permission, from Kasper DL, Braun- 
wald E, Fauci AS, et al. Harrisons Principles of Internal Medicine , 16th ed. New York: McGraw- 
Hill, 2005: 284.) 
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COLOR plate 8. Acid-fast bacillus smear showing M. 
tuberculosis. 

(Courtesy of the CDC, Atlanta. Reproduced, with permis¬ 
sion, from Kasper DL, Braunwald E, Fauci AS, et al. Har¬ 
risons Principles of Internal Medicine , 16th ed. New York: 
McGraw-Hill, 2004: 954.) 



COLOR PLATE 9. Roth's Spot. 

(Courtesy of William E. Cappaert, MD. Reproduced, with 
permission, from Knoop KJ, Stack LB, Storrow AB. Atlas 
of Emergency Medicine , 2nd ed. New York: McGraw-Hill, 
2002: 80.) 




COLOR plate TO. Janeway lesions. 

(Reproduced, with permission, from Wolff K, Johnson RA. 
Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatol¬ 
ogy , 5th ed. New York: McGraw-Hill, 2005: 636.) 



COLOR PLATE 11. Erythema migrans. 

This pathognomonic enlarging rash of Lyme's disease 
forms at the site of the tick bite and consists of an outer 
ring where spirochetes can be found, an inner ring of clear¬ 
ing, and sometimes an area of central erythema as well. 
(Courtesy of Timothy Hinman, MD. Reproduced, with 
permission, from Knoop KJ, Stack LB, Storrow AB. Atlas 
of Emergency Medicine , 2nd ed. New York: McGraw-Hill, 
2002: 399.) 
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GUIDE TO THE ABPN EXAMINATION 


ABOUT THE EXAM 


Passing Part I of the psychiatry board examination is an important—and po¬ 
tentially anxiety provoking—aspect of becoming a board-certified psychiatrist. 
As the name implies, Part I of this board examination is the first step in ob¬ 
taining board certification in psychiatry, and allows candidates to proceed to 
taking Part II, or the oral board examination. Part I of the exam measures core 
knowledge of psychiatry and neurology. You are eligible to take this exam if 
you have graduated from an accredited medical school (international grads 
should check the ABPN website for additional details regarding their eligbil- 
ity), have an active and unrestricted medical license, and have completed a 
PGY-1 or intern year of training and at least 3 years of residency training in an 
Accreditation Council for Graduate Medical Education (ACGME)-accred- 
ited psychiatry residency training program. If you take the exam at the end of 
your fourth year of training, you may apply to and actually take the exam prior 
to completing your training. In this case, your residency training director must 
supply a letter to the American Board of Psychiatry and Neurology (ABPN) at 
the time of your registration to verify that you are in your final year of training 
in addition to a second letter when you complete training to verify that you 
have met this requirement. 

Approximately 2-3 months prior to taking the exam, you will receive a letter 
detailing the process of scheduling the test. You will schedule your exam date 
through the testing center, Pearson VUE (www.pearsonvue.com) and take the 
test at one of their testing locations. It is strongly recommended that you sched¬ 
ule your exam as soon as the scheduling window opens to ensure that you get 
a date that works for you. Currently, this exam is offered only during a 2-week 
period in May, and applications to take the exam are due by September 1 of the 
previous year (late deadline in October requires an additional fee). Note that 
the deadlines and test dates change from year to year, so check the ABPN web¬ 
site for the latest information. There is no strategy as to when you take the exam 
in this 2-week period, and those who have taken the test are not allowed to dis¬ 
cuss it with those who have yet to take it. The current fee for the examination is 
$1650, so be sure to work that into your budget for your fiscal planning. Know 
that if you have to change your exam date, reschedule for any reason, or retake 
the exam, there are additional (and sometimes steep) fees associated. If you are 
late to the exam for any reason, you must reschedule the exam, as you will not 
be allowed to take the exam at a later time on the same day. 

When you take the actual exam, be sure to allow yourself ample time to 
travel to the test site —this is not the day to try a new route or get stuck in 
unexpected traffic. Make sure you have thought through some of the details 
of your trip (e.g., where to park, your route to the test site, alternate routes 
in case of traffic), as this will alleviate stress on the day of the exam. In order 
to check in for and take your test you will need two valid forms of identifica¬ 
tion: one must be government issued (driver's license, military ID, passport) 
and both must have your signature on them. You cannot take anything into 
the exam room with you, and this includes watches (even nondigital), wallets, 
cell phones, or calculators. You will be given a locker to store your belongings. 
The exam itself will have a clock to help keep track of time elapsed, and the 
exam room should have a clock to keep track of the time of day. 

There are a total of 420 multiple-choice questions on Part I of the board 
exam: 253 questions (60% of the exam) in psychiatry and 167 questions (40% 
of the exam) in neurology. You have a total of 7 hours to finish the exam, 
divided into two sessions (each 3.5 hours). Each question will have one best 
answer, though some answer choices may be combinations of above choices. 
Table 1-1 shows the breakdown of the components of the exam. 
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TABLE 1 - 1 . Relative Weight of Components of the Exam 


Categories in Psychiatry 

Percentage 

Development through the life cycle 

9% 

Behavioral and social sciences 

8% 

Epidemiology and public policy 

8% 

Diagnostic procedures 

8% 

Clinical aspects of psychiatric disorders: Disorders usually first diagnosed in infancy, childhood, or 
adolescence; mental disorders due to a general medical condition; substance-related disorders; schizophrenia 
and other psychotic disorders; mood disorders; anxiety disorders; somatoform disorders; factitious disorders; 
dissociative disorders; sexual and gender identity disorders; eating disorders; impulse-control disorders not 
elsewhere classified; adjustment disorders; personality disorders; other conditions that may be a focus of 
clinical attention; comorbid conditions; other 

30% 

Treatment of psychiatric disorders: General principles of psychopharmacology, specific pharmacologic 
agents, nonpharmacologic somatic treatment, psychosocial interventions 

29% 

Special topics: Suicidality; dangerousness; seclusion/restraints; risk management; child abuse, sexual abuse, 
and domestic violence; psychiatric consultation; professionalism/ethics; other 

8% 

Categories in Neurology 

Percentage 

Neural development through the life cycle 

5% 

Basic neurosciences 

5% 

Diagnostic procedures 

2% 

Clinical aspects of neuropsychiatric disorders 

20% 

Treatment of neuropsychiatric disorders: Neuropharmacology, nonpharmacologic treatments, pain control 

25% 

Diagnostic and clinical evaluation of neurological disorders/syndromes 

30% 

Management and treatment of neurological disorders 

13% 


A passing score is an absolute number—the test is not graded on a curve. 
However, that absolute number varies from exam to exam. You will get your 
score 6-8 weeks after you take the exam. The notification will say “pass” or 
“fail” as well as provide your percentage score in both psychiatry and neurol¬ 
ogy. Each section is graded separately, so you cannot “bump” your score in 
one section with a great score in the other. 


Changes to the Exam 

For residents who began training as a PGY-1 on July 1, 2007, or as a PGY-2 on 
July 1, 2008, Part II of the psychiatry boards (or the oral examination) will be 
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eliminated and the board exams will consist of only a computerized, multiple- 
choice examination. This new test will be offered for the first time in 2011. 
For residents who began training as a PGY-1 before July 1, 2007, or as a PGY-2 
before July 1, 2008, you must pass both Part I (the computerized exam) and 
Part II (the oral exam) to pass your boards. If you are one of these candidates 
and you do not pass Part I of your boards before 2013, you will be required 
to submit documentation from your residency training program attesting that 
you have sufficient clinical skills. The current format of the Part I examination 
will not be available after 2013. 


HOW TO USE THIS BOOK 


Preparation for this exam requires a lot of review of broad concepts as well as 
specific details pertaining to the identification, diagnosis, and management of 
a wide variety of psychiatric and neurological diseases. This book will help to 
provide you with that broad overview as well as a review of specific topics in 
psychiatry and neurology that are likely to appear on the examination. At this 
stage in training, you will not be asked a rote memorization question, such as 
“which of the following are criteria for schizophrenia?' 7 Rather, you will pri¬ 
marily be asked to demonstrate application of your knowledge, such as pick¬ 
ing out diagnostic criteria from a case vignette. 

Some people will argue that being in training for the past 3-4 years is ad¬ 
equate preparation for this exam, but that is generally not the case. You may 
have had limited experience with particular diagnoses or treatment options, 
and particular questions about neurology may be something that you have not 
encountered in some time. In fact, most residents spend most of their study 
time preparing for the neurology section of the exam, despite its representing 
only about one-third of the overall questions. 


Test-Prep Strategies 

Unlike many of the exams you have taken to this point, this exam is all about 
psychiatry and neurology. What you learn for this exam is applicable to what 
you do every day, and what you do every day is applicable to this exam. Fur¬ 
ther, there is a defined amount of content represented on this exam. While 
you might not know every detail of every question, you can learn what you 
need to learn in order to pass and feel confident that you have covered your 
bases. 

Give yourself ample time to study for this exam. Trying to cram will be a 
stressful experience and will not help to develop your fundamental knowledge 
base. Most potential examinees take 2 or more months to study for the test, 
but plan ahead according to your schedule and study style. If you have a busy 
clinical load or will be away for some time in the months prior, give yourself 
more time to study. If you are a “slow-burn 77 studier and need some extra time, 
start early. The key is to allow time to really absorb the information you are re¬ 
viewing, and have the opportunity to go back to the topics that just don't seem 
to “stick." 

Some residents choose to take a structured review course to prepare for the 
exam. If that style of learning works for you (and you can afford the sometimes 
hefty cost), then that is a great start. However, it is by no means a necessity to 
take one of these courses, and most examinees who pass the exam do not take 
a formal course. If you do choose to take one of these courses, do not expect 
that one weekend sitting in a lecture is all the studying you will have to do —it 
is a start, but you will still need to do a lot of reviewing on your own. Books 
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like this one offer an outline and review of the material on the exam to ana¬ 
lyze in your own time, and for a (very small) fraction of the cost of a review 
course. 

Practice, practice, practice. Take lots of practice questions. The ABPN 
website has a few example questions, but seek out review books that include 
lots of test questions in them. Again, this exam is not just about memorizing 
facts, but about applying that information (albeit in a multiple-choice man¬ 
ner), and the best way to improve your skills is practice. 

Test-Taking Strategies 

Taking this exam is not just about knowing the information about which you 
are asked, but about knowing how to take a multiple-choice exam. Psychiatry 
and neurology are complex fields of study with a lot of inherent nuance and 
subtlety to both diagnosis and treatment. This is not always well represented 
by a multiple-choice exam. Prepare yourself to “keep it simple" and do not 
“over think" a particular scenario. Here are some additional hints to help you 
succeed on the exam: 

Know where you are going. For vignettes, read the answer choices first. This 
will help you to pick out the most pertinent information as you read, and 
sometimes the question can be answered without even reading the vignette 
(though we wouldn't recommend that!). 

Know what you are looking for. When you read a question, think of the 
answer before you look at the answer choices. This will help you narrow 
down your choices and keep you from getting lured in by distracters. 

Watch out for extremes. Just as in life, the answer is rarely “always" or 

U 77 

never. 

Read the question carefully. Sometimes there are double negatives and 
subtle wording that may change the meaning of questions and answers. 
Urgent matters first. If pressed on “what would you do first" to treat a pa¬ 
tient and you would, in practice, do all of the choices somewhat simulta¬ 
neously, always choose the most urgent intervention. 

Pace yourself. Keep a steady pace through the exam, but don't rush. You 
can track your time remaining on the computer. 

Take breaks. Working continuously for each 3.5-hour session will be ex¬ 
hausting, so be sure to take intermittent brief breaks to maintain your 
stamina. You don't want to break your stride, but this is also a long exam, 
so give yourself some time to relax and refocus. 

Keep moving. If you are stuck between two answers and it is taking up time 
to choose, pick one answer, flag the question, and move on. You don't 
want to run out of time for later questions where you are certain of the an¬ 
swer. Before you finish a section, you can come back to marked questions 
and try again. Sometimes a second look clarifies the answer. 

Answer every question. There is no penalty for answering a question incor¬ 
rectly, so even if you have no idea of the answer, just pick your best guess 
and move on. 


OTHER RESOURCES 


Books: 

Clinical Neurology for Psychiatrists , by David Kaufman 
Practice questions: 

ABPN website: www.abpn.com 
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GUIDE TO THE ABPN EXAMINATION 


Psychiatry Test Preparation and Review Manual: Text with CD-ROM, 
by John C. Spiegel, MD, and John M. Kenny, MD 
Review courses: 

Psychiatry Board Review Series: The Kaufman Courses; http://cnfp.org/ 
Courses.html 

Beat the Boards! American Physician Institute for Advanced Profes¬ 
sional Studies, LLC; http://www.beattheboards.com 
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ATTENTION DEFICIT-HYPERACTIVITY DISORDER (ADHD) 



• A mother brings her 7-year-old boy to their pediatrician for evaluation. She 
reports that her son "is always on the go" at home. This behavior has been 
consistent since he was 3 years old. His teacher reports that he has prob¬ 
lems staying in his seat and playing quietly, and that he often blurts out answers, 
interrupts, and cuts in line at school. The teacher is also concerned about his ten¬ 
dency to daydream. She often has to repeat directions to him multiple times, and 
often he hands in incomplete work. What is the most likely clinical diagnosis for 
this patient? 

ADHD, combined type. He has had many symptoms of inattention and hyper- 
activity/impulsivity that have caused impairment in home and school functioning. 
Cutting in line, blurting answers, interrupting, running around, difficulty staying in 
seat, and "being on the go" are hyperactive and impulsive behaviors. The symp¬ 
toms have lasted for at least 6 months and were present prior to the age of 7 and 
in at least two settings. While the initial referral suggests ADHD, it is important to 
assess for symptoms of anxiety. Psychosocial stressors can contribute to anxiety 
which may present as restlessness, impulsivity, or oppositional behavior. Further 
history from mother and the teacher should be obtained to determine if he meets 
the full symptom criteria below. 


Symptoms 

■ See Table 2-1. 

Six or more symptoms of inattention: ADHD, predominantly inattentive 

type- 

Six or more symptoms of hyperactivity/impulsivity: ADHD, predominantly 
hyperactive/impulsive type. 

Six or more symptoms of both: ADHD, combined type. 

Differential Diagnosis 

Adjustment disorder: Differs from ADHD in that an adjustment disorder 
is in response to an identifiable stressor that occurs within 3 months of 
the onset of the stressor and does not persist for more than an additional 6 
months after the stressor is terminated. 

Anxiety disorder, posttraumatic stress disorder (PTSD), child abuse: 

Though they are very difficult to discern from ADHD, anxiety disorders, 
including PTSD, differ from ADHD in that anxiety disorders are charac¬ 
terized by excessive anxiety and apprehensive expectation, which are not 
criteria for ADHD. 

Specific learning disorder: A specific academic skill (reading, math, writ¬ 
ten expression) is measured to be substantially below that expected given 
the person's chronological age, measured intelligence, and age-appropriate 
education. Though ADHD may affect academic performance, it is not de¬ 
fined by specific difficulty with an academic skill. 

Mental retardation (MR): Defined by having an IQ of < 70. ADHD is not 
defined by IQ. 
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TABLE 2-1. Symptoms of ADHD 


Inattention 

Hyperactivity/Iivipulsivity 

Poor attention to details or careless 

mistakes in schoolwork, work 

Fidgets 

Can't sustain attention in play or work 

Leaves seat 

Seems not to listen 

Runs around, or subjective feeling of 

restlessness 

Does not follow through; doesn't complete 
school, home, or work tasks 

Difficulty playing quietly 

Difficulty in organization 

"On the go" or "driven by a motor" 

Avoids tasks requiring sustained 

concentration 

Talks excessively 

Often loses things 

Blurts out answers 

Easily distracted 

Can't wait for turn 

Often forgetful 

Interrupts 


Autism spectrum disorders: Include qualitative impairments in social in¬ 
teraction, qualitative impairments in communication, and presence of re¬ 
stricted repetitive and stereotyped patterns of behavior. One with ADHD 
does not necessarily have problems with communication or repetitive re¬ 
stricted patterns of behavior. 

Mood disorder: Symptoms meet criteria for ADHD diagnosis only if they 
are not better accounted for by another mental disorder, such as mood dis¬ 
order. 

General medical conditions: Symptoms meet criteria for ADHD diagnosis 
only if they are not better accounted for by a general medical condition. 

Diagnosis 

Diagnosis is made by history, and neuropsychological testing can be helpful 
but not necessary. Collateral information from teachers is important. 



The Multimodal Treatment 
Study of Children with ADHD 
(MTA) determined that at 14 
month follow-up, stimulant 
treatment alone as well as 
stimulant plus behavioral 
treatments provide greater 
symptom relief than treatment 


Treatment 

First-line treatment is stimulant (see Table 2-2). 

Nonstimulant meds are also used, including a 2 agonists, atomoxetine, bu- 
proprion, tricyclic antidepressants (TCAs). 

Behavioral therapy focuses on rewarding desired behavior (i.e., paying at¬ 
tention) and discouraging undesired behavior (i.e., aggression). 

Parent and teacher training educates adults in the child's environment to 
use behavior management. 

School accommodations: An educational setting that is least restrictive and 
appropriate to the child's abilities. 


without medication. At 24 
month and 8 year follow-up, 
initial severity of symptoms 
and continued medication use 
appear to be the most 
powerful predictors of 
outcome. 
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TABLE 2-2. Stimulant Treatment of ADHD 


Drug 

Forms 

Dosing 

Pros 

Side Effects 

Methylphenidate 

Short and mid-acting 

Short-acting forms 

Short-acting forms 

All forms of 


tablets: Ritalin (IR, 

start 5 mg twice 

work quickly. 

methylphenidate 


SR), Methylin (IR, 

daily, spaced 3-4 

Mid-acting tablets 

have potential side 


ER), Metadate (IR, 

hours apart. 

wear off more 

effects, which include 


ER). 

Mid-acting forms 

gradually, 

insomnia, decreased 


Mid-acting capsules: 

start with 20 mg 

decreasing risk for 

appetite, weight loss, 


Ritalin LA, Metadate 

daily and can be 

rebound. 

irritability, headache, 


CD. 

supplemented with 

Mid-acting capsules 

stomachache. The 


Long-acting forms 

a short-acting form. 

can be sprinkled on 

short- and mid- 


include Concerta 

Concerta starting dose 

food. 

acting forms have the 


tablet, Daytrana 

is 18 or 36 mg daily. 

Long-acting forms are 

potential for rebound 


patch. 

Daytrana starting 

one-time dosing. 

symptoms. The 



dose is 10-mg 


Daytrana patch can 



patch. 


cause skin irritation. 

Dextroamphetamine 

Short-acting tablets: 

Short-acting forms: 

Approved for children 

Same as above. 


Dextrostat and 

For ages 3-5 years 

under the age of 6 



Dexedrine. 

old start 2.5 mg, for 

years. Good safety 



Long-acting: 

6 years and over 

record. 



Dexedrine spansule, 

start 5 mg once to 




dextroamphetamine 

twice per day. 




sulfate ER, Vyvanse 

Long-acting forms 




(pro-drug). 

may be given as 
sum of morning and 
noon short-acting 

forms. 



Mixed amphetamine 

Short-acting: Adderall 

Start at 5-10 mg daily 

Short-acting Adderall 

Same as above. 


Long-acting capsule: 

(ages 6 and older). 

may wear off more 



Adderall XR. 


gradually than 
dextroamphetamine 

alone. 



Complications 

Depression. 

Oppositional defiant disorder. 

Conduct disorder. 

Risk factor for substance abuse and antisocial personality disorder. 
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TOURETTE'S AND TIC DISORDERS 


♦ A 17-year-old adolescent asks his parents to make an appointment with a 
psychiatrist. He complains of OCD symptoms, and during the interview he 
blinks his eyes and makes a throat-clearing noise with unusual frequency 
and intensity. Upon further questioning, he and his parents report that he has 
blinked his eyes and made the throat-clearing noise almost every day since he 
was 6 years old. He can suppress them, but they are exacerbated when he is ner¬ 
vous. What is the most likely clinical diagnosis? The diagnosis is Tourette's disorder 
because he has had vocal and motor tics every day for at least 1 year. The eye 
blinking is a motor tic, and the throat clearing is a vocal tic. Patients that present 
with symptoms of Tourette's disorder may also have comorbid OCD. Obsessive 
thinking and compulsive behaviors should be assessed. 


Transient tics are very common in prepubertal children, with an estimated 
prevalence of 18% of boys and 11% of girls among 7- to 11-year-olds. Tics may 
vary from barely noticeable and transient to disfiguring and disabling. Average 
age of onset is 7 years, with male predominance. Tics most often affect the 
face, head, neck, or arms. Vocal tics are more rare. 

Symptoms 

A tic is a sudden, rapid, recurrent, nonrhythmic, stereotyped motor movement 
or vocalization. 

Differential Diagnosis 

Other dyskinesias: Although a tic is a type of dyskinesia, it is important 
to distinguish tics from other dyskinesias, including chorea and athetosis. 
Chorea is a brief, irregular movement that resembles dancelike move¬ 
ments (think Dance !). Athetosis is defined by continuous slow, sinuous, 
writhing movements, usually of the hands and feet (think Snake!). 
Huntington's disease: Characterized by a dominant mutation in chromo¬ 
some 4, as well as development of chorea. Tourette's and tic disorders do 
not include a dominance of choreiform movements and have not identi¬ 
fied to be localized to chromosome 4. 

Postviral encephalitis: Symptoms are considered for diagnosis of Tourette's 
or ADHD, only if they are not better accounted for by direct physiological 
effects of a general medical condition such as postviral encephalitis. Mag¬ 
netic resonance imaging (MRI) can be useful in making this distinction. 
Seizure: Can be differentiated from Tourette's or tics by use of electroen¬ 
cephalogram (EEG). 

Compulsion of obsessive-compulsive disorder (OCD): One major dis¬ 
tinction between a tic and the compulsion of OCD is that the compulsion 
of OCD occurs when a person feels driven by an obsession or rules that 
must be applied rigidly. 

Stereotypic movement disorder (e.g., hand shaking, body rocking, head 
banging, picking skin): Tics may differ from stereotypic movement disor¬ 
ders in that they are nonrhythmic, while often the stereotypic movements 
are rhythmic, symmetrical, bilateral, and often involve the extremities. 
Stimulant side effect: Symptoms of Tourette's and tic disorders are not 
due to the direct physiological effects of a substance (stimulant). A stimu¬ 
lant-induced tic should cease with discontinuation of the stimulant. 
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Diagnosis 




Many patients are affected by 
the "triad" of Tourette's, OCD, 
and ADHD\ making screening 
for comorbid disorders key in 
planning treatment. 


By history and observation: 

1. Tourette's disorder is characterized by both motor and vocal tics almost 
every day for > 1 year. 

2. Chronic motor or vocal tic disorder diagnosis requires either motor or 
vocal tics almost every day for > 1 year. 

3. Transient tic disorder is diagnosed when tics are present for > 4 weeks 
but < 1 year and criteria for 1 and 2 are not met. 

Treatment 

Psychoeducation for patient and family, including information on progno¬ 
sis and community supports. 

Reinforcement of patient's own efforts to suppress tics. 

Medication treatment for comorbid disorders: See Table 2-2 for comor¬ 
bid ADHD. Comorbid OCD may be treated with a selective serotonin 
reuptake inhibitor (SSRI), typically at higher doses than that used for 
depression (e.g., a patient may start with 20 mg fluoxetine daily and be 
titrated up to 80 mg daily). 

Medication treatment targeting tics: Medications that have been useful in 
treating tic disorders include atypical neuroleptics and a 2 agonists: One 
patient may have a regimen of 0.5 mg risperidone daily. Another example 
medication regimen might be guanfacine 1 mg bid. 



MR is coded on Axis II and is 
diagnosed in addition to any 
Axis I disorder. 


Complications 

Depression. 

Negative effects on social and academic function. 
Family stress. 


MENTAL RETARDATION 


MR affects about 1% of the population and is characterized by global develop¬ 
mental delay and level of functioning below that expected for age. Development 
seems to follow normal stages, but is delayed or arrested. 


Symptoms 

MR is suspected when children fail to meet expected milestones in motor, 
language, and social development. 


Differential Diagnosis 

Borderline intellectual functioning: IQ 71-84. 

Dementia: Dementia is not defined by IQ; rather, it is the development of 
cognitive deficits, characterized by gradual onset and continuing cognitive 
decline. MR is more categorized by delays rather than declines, and its on¬ 
set is before the age of 18 years. 

Pervasive developmental disorders (autism spectrum): Pervasive develop¬ 
ment disorders have an onset before the age of 3 years and typically in¬ 
volve greater impairments in communication and presence of stereotypic/ 
restricted behavior patterns. 

Specific developmental delays in language, motor, or social develop¬ 
ment: MR is global delay, differing from specific delays in the realms of 
language and motor or social development. MR will not necessarily pres¬ 
ent with a motor delay, though this is possible. 
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Diagnosis 

IQ < 70: Requires IQ testing or equivalent except in infants, where clinical 
judgment is used to make provisional diagnosis. 

Impaired adaptive functioning (communication, self-care, home living, 
social/interpersonal skills, use of community resources, self-direction, 
functional academic skills, work, leisure, health, and safety). 

Onset before age 18. 

Subtypes: 

■ Mild: 50-55 to 70 
Moderate: 35-40 to 50-55 

■ Severe: 20-25 to 35-40 

■ Profound: < 20-25 

Treatment 

Psychoeducation for the family, including guidance regarding prognosis 
and supports available in the community. 

Physical therapy for gross motor delays. 

Occupational therapy for fine motor delays. 

Behavioral therapy targeting comorbid conditions as below. 
Symptom-driven psychopharmocology targeting comorbid conditions — 
aggression, self-injury, anxiety, sleep difficulties. 

School accommodations: An educational setting that is least restrictive and 
appropriate to the child's abilities. 

Social skills and vocational training: Social skills training or groups are inter¬ 
ventions that help a patient with MR develop a basic understanding of man¬ 
ners, knowing the rules of conversation, getting along in a group, playing a 
game. Similarly, vocational training would develop abilities in preparation 
for a vocation. 



subtype; accounting for 85% 
of all patients with MR. 


AUTISM SPECTRUM DISORDERS 


♦ A 3-year-old girl is brought for evaluation because she has not spoken her 
first word, does not maintain eye contact or respond to her name, and will 
play only with a piece of string, preferring it to all of her other toys. She 
often has tantrums, and her parents relate that there seems to be nothing that will 
soothe her. Her parents avoid taking her to family or other social events because 
of the tantrums. She seems sensitive to sound and light and will sometimes sit, 
cover her ears, and rock back and forth. What is the most likely clinical diagnosis? 
The diagnosis is consistent with autistic disorder because she has had delays in 
speech development, social development, and has repetitive, stereotyped behav¬ 
iors with delays beginning before age 3. Lack of speech and not maintaining eye 
contact are deficits of communication and social development. Playing with parts 
of toys and rocking back and forth are repetitive and stereotyped behaviors. Some 
children with autism have mental retardation (MR), and MR should be carefully 
assessed in children who present for evaluation. 



Symptoms 

Autism is characterized by the triad of language delay, social impairment, 
and stereotyped behaviors. Level of functioning varies greatly, with patients 
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with “high-functioning” autism able to integrate successfully into society 
and patients with autism and severe MR often requiring institutional care. 
Boys are more often diagnosed with autism than girls at a ratio of 3 or 4:1. 
Must have at least one symptom in each of three areas (see Table 2-3): 
Social impairment 
Communication impairment 
Stereotyped behavior/restricted interests 
Delays in at least one area must exist prior to age 3. 

Differential Diagnosis 

MR without autism: Probably one of the most common mistakes is diag¬ 
nosing a child with MR as having autism. This does not mean a child with 
autism cannot have MR, but one of the biggest differences is that the child 
with autism will have a more striking, qualitative impairment in social in¬ 
teraction, in particular, the use of nonverbal behaviors to regulate social 
interaction, a lack of seeking to share enjoyment or social reciprocity. Chil¬ 
dren with MR will still share interests with others or blow a kiss good-bye, 
while this would be much less likely in a child with autism. 

Asperger's disorder: Has the same criteria as autism but without language 
delay. 

Rett's disorder: Differs from autism in that it follows a period of normal 
development but continues with deceleration of head growth between the 
ages of 5 and 48 months, includes loss of purposeful hand skills and devel¬ 
opment of stereotyped hand movements, and appearance of poorly coordi¬ 
nated gait or trunk movements. 

Childhood disintegrative disorder: Apparently normal development for at 
least the first 2 years after birth, followed by a significant loss of previously 
acquired skills, including the skills of bowel and bladder control and mo¬ 
tor skills. The diagnosis of autism does not include a loss of skills and is not 
related to loss of bowel, bladder, or motor skills. 

Psychotic disorder: Autism differs from a psychotic disorder in that it de¬ 
velops before the age of 3 and does not require the presence of psychotic 
symptoms (negative or positive symptoms) for diagnosis. 

Schizotypal personality disorder: Autism differs from any personality dis¬ 
order in that it is present before the age of 3, while personality disorders, 
by definition, are not diagnosed in patients under 18 years of age. 


table 2-3. Symptoms of Autism 


Social Impairment 

Communication Impairment 

Stereotyped Behavior/Restricted 

Interests 

Lack of eye contact, facial expression, 
gestures 

Delay of language 

Preoccupation with one area of interest 

Lack of expected peer relationships 

Unable to initiate and sustain 

conversation 

Fixed rituals or routines 

Lack of sharing of experiences 

Stereotyped use of language 

Motor mannerisms such as hand 

flapping 

Lack of social or emotional reciprocity 

Lack of imaginative play 

Preoccupation with parts of objects 
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Diagnosis 

Usually diagnosed by multidisciplinary team using history and direct evalu¬ 
ation of child. 

Hearing testing is useful to rule out hearing loss as a cause of speech delay. 
May be associated with fragile X disorder or other, more rare genetic ab¬ 
normalities. 

Treatment 

Psychoeducation for the family, including information about prognosis 
and community supports. 

Behavioral treatments focusing on maximizing social and communication 
skills. 

Symptom-driven psychopharmocology targeting comorbid conditions — 
aggression, self-injury, anxiety, sleep difficulties, mood disturbance. 

School accommodations: An educational setting that is least restrictive and 
appropriate to the child's abilities. 

Complications 

Autism affects all aspects of the individual's social and emotional life. 

Early intervention is most effective, especially for development of language 
skills. 

Associated features often noted along with autism diagnosis include sleep 
difficulties, gastrointestinal symptoms, and unusual responses to sensory 
experiences, including sensitivity to noise, touch, and visual stimuli. 



Most autistic individuals also 
have some degree of mental 
retardation. 



Prognosis in autism is best 
predicted by IQ and 
attainment of social and 
language abilities. 
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UNIPOLAR DEPRESSIVE 


MAJOR DEPRESSIVE DISORDER (MDD) 



• A 33-year-old woman is brought to the emergency department (ED) by her 
4 I \ husband, who reports that his wife has previously always been healthy, but 
for the last several weeks her mood has been deteriorating. She has not 
been eating regularly and seems to have trouble getting out of bed in the morning 
and engaging in activities. Her energy is poor, and she has had difficulty concen¬ 
trating lately. She also has symptoms of severe anxiety. She has been worried that 
she is a bad mother and is not deserving of her children. The woman's husband 
brought her to the ED when he began to notice her increasingly paranoid behav¬ 
ior. He reports that she tried calling the police to turn herself in for bad parenting 
and causing psychological damage to her 4-month-old daughter. What is this pa¬ 
tient's diagnosis? 

Major depressive disorder, recurrent, with psychotic features. This patient's 
symptoms have lasted more than 2 weeks and include depressed mood, anhedo- 
nia, decreased appetite, poor concentration and low energy. 

Often, depression decreases a patient's self-attitude in such a way that they 
lose confidence aspects of themselves that they value the most. In this case, the 
patient valued being a mother. When her depression set in, she became preoc¬ 
cupied with thoughts that she was a bad parent. These thoughts escalated until 
they rose to a delusional level. 

As part of the differential diagnosis, one may consider other mental disorders 
such as postpartum depression. However, most cases of postpartum depression 
show signs within the first 2 months after childbirth. This patient's daughter was 
born 4 months ago, but her symptoms did not begin until a few weeks ago. 

It is also important to consider other disorders such as schizophrenia or schizo¬ 
affective disorder. However, these are less likely in this case because the patient's 
symptoms began with a depressive episode that escalated until she had a mood- 
congruent delusion. Although the patient had a clear delusion that she was a 
criminal due to her poor parenting, this delusion appears to have been a product 
of her depressed mood. 


Major depressive disorder, the clinical version of depression as defined by the 
Diagnostic and Statistical Manual of Mental Disorders (DSM) is one of the 
most common mental conditions that you will see both in practice and on ex¬ 
ams. More than half of all people who commit suicide suffered from clinical 
depression or another mood disorder. 

It is important to be able to distinguish clinical depression from both nor¬ 
mal sadness and other mental conditions. Also recognize that normal grief af¬ 
ter the loss of a loved one becomes abnormal when symptoms include severe 
functional impairment, morbid preoccupation with worthlessness, suicidal 
ideation, psychotic symptoms, or psychomotor retardation. 

Diagnosis 

In order to meet criteria for MDD, a patient must meet criteria for at least one 
major depressive episode (MDE): 

Must cause impairment in functioning. 

Must include either depressed mood or anhedonia. 
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Symptoms must not be explained by a medical condition or substance use. 
Symptoms must not meet criteria for a mixed state, schizophrenia, or 
schizoaffective disorder. 

Must have five or more of the following nine symptoms most of the day for 
at least 2 weeks: 

1. Depressed mood. 

2. Anhedonia (si interest or pleasure in activities). 

3. Weight loss/gain or loss of appetite (when not dieting). 

4. Insomnia or hypersomnia. 

5. Psychomotor agitation or retardation. 

6. Fatigue or -l energy. 

7. Feelings of worthlessness or inappropriate guilt. 

8. nL concentration or indecisiveness. 

9. Suicidal thoughts. 

Classification into Subtypes 

Single episode versus recurrent (two or more major depressive episodes 
separated by > 2 consecutive months in which full criteria for an MDE are 
not met). 

Mild (few symptoms beyond what is required, minor impairment), moder¬ 
ate, or severe (markedly interferes with functioning). 

With or without psychotic features (delusions, hallucinations, severe 
thought disorder). 

If the full criteria are not met for a current episode, MDD may be in par¬ 
tial remission (full criteria are not met for < 2 months after MDE) or full 
remission (no significant signs/symptoms for > 2 months). 

It may be chronic if full criteria for an MDE lasts > 2 years. 

Postpartum onset: Onset of episode within 4 weeks postpartum. 

May have catatonic features if it meets at least two of the following: 
Catalepsy/stupor. 

Excessive motor activity. 

Purposeless. 

Not influenced by external stimuli. 

Extreme negativism. 

Motiveless resistance to instruction. 

Maintenance of rigid posture against attempts to be moved. 

Mutism. 

Peculiarities of voluntary movement. 

Posturing. 

Stereotyped movements. 

Prominent mannerisms. 

Prominent grimacing. 

Echolalia or echopraxia. 

Melancholic features defined by loss of pleasure in activities or lack of re¬ 
activity to usually pleasurable stimuli, and three or more of the following: 
Distinct quality of depressed mood (i.e., not like low mood of bereave¬ 
ment). 

Depression regularly worse in the morning. 

Early morning awakening (2 hours before usual time of awakening). 
Marked psychomotor retardation or agitation. 

Significant anorexia or weight loss excessive or inappropriate guilt. 

With atypical features if there are two or more of the following features: 
Significant weight gain or increase in appetite. 

Hypersomnia. 



Diagnosis requires > 5 
symptoms for 2 weeks 
(and one must be anhedonia 
or low mood). 


Symptoms of major 

depression 

episode- 

S/C EM CAPS 

Sleep increase 
Interest of pleasure loss 
(anhedonia) 

Guilt or worthlessness 
Energy loss (fatigue) 
Mood low 

Concentration problems 
Appetite increased or 
decreased 

Psychomotor retardation 
or agitation 
Suicidal ideation 
(thoughts of death) 
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Leaden paralysis (i.e., heavy, leaden feelings in arms or legs). 
Long-standing pattern of interpersonal rejection sensitivity (not limited 
to episodes of mood disturbance). 

Seasonal pattern if there is a regular temporal relationship between onset 
of depression and time of year (regular appearance of MDE in the fall or 
winter). 

Differential Diagnosis 

Medical disorders: 

■ HIV/AIDS 

Neurologic conditions 
Pseudodementia 
Other mental disorders: 

Dysthymic disorder 

Adjustment disorder with depressed mood 

Mood disorder due to general medical condition 

Substance-induced mood disorder 

Bereavement 

Bipolar affective disorder 

Schizoaffective disorder 

Anxiety disorders 

Eating disorders 

Somatoform disorders 



The prevalence of depression 
is about twice as high in 
women than in men. 


Epidemiology 

Incidence: 

10% in primary care patients. 

15% in medical inpatients. 

Prevalence (in adults): 

Lifetime prevalence: 10-25% for women and 5-12% for men. 

The point prevalence: 5-9% for women and 2-3% for men. 

Sex differences: 

In prepubertal children, the rate of depression for boys is greater than 
the rate for girls. 

Between puberty and age 50 years, the rate in women is two times the 
rate in men. 

After age 50, the rates in women are equal to the rates in men. 

Marital status: MDD T when divorced, separated, or no close personal re¬ 
lationships. 

Socioeconomic and cultural factors: 

No correlation has been found between socioeconomic status and 
MDD. 

MDD is more common in rural areas than in urban areas. 


Prognosis and Course 

Onset: 

■ Mean age onset for MDD = 27. 

Onset of 50% of all cases between ages 20 and 50. 
Duration: 

Most episodes ~3 months. 

Untreated episode can last 6-13 months. 
Progression: 

T frequency. 
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T severity. 

Tduration. 

Mean number of depressive episodes: 5-6 in 20 years. 

Recurrence: 

MDD is a chronic illness. 

Patients tend to relapse. 

T number of previous episodes = T probability of relapse. 

■ After one MDE, relapse rate = 50%. 

After three episodes, relapse rate > 80%. 

After hospitalization, relapse risk: 25% in 6 months; 30-50% in 2 years; 
50-75% in 5 years; risk of relapse X if patient given continuous psy- 
chopharmacologic therapy. 

Recovery after 1 year: 

40% meet diagnostic criteria for MDD. 

20% in partial remission. 

40% in complete remission. 


Etiology 

Biogenic amines: Norepinephrine and serotonin are the two neurotrans¬ 
mitters most implicated in the pathophysiology of mood disorders (see Ta¬ 
ble 3-1). 

Neuroendocrine regulation: 

Adrenal axis: T cortisol = T depression. Up to 50% of depressed patients 
fail to have normal cortisol suppression response to dexamethsone sup¬ 
pression test (DST). DST failure also may T likelihood of relapses. 
Thyroid axis: Approximately one-third of patients with MDD who have 
an otherwise normal thyroid axis are found to have X release of thyroid- 
stimulating hormone (TSH) to an infusion of thyrotropin-releasing hor¬ 
mone. 

Growth hormone (GH): Depressed patients have X GH release during 
sleep. 

Sleep disturbances: 

Delayed sleep onset. 

X REM latency (X time between sleep onset and first REM period). 
Longer first REM period. 

Abnormal delta sleep. 

Sleep depression = improvement in some patients. 

Neuroanatomical considerations: It is possible that hypothalamus, basal 
ganglia, and limbic system dysfunction leads to mood disorders. 



~ 50% of depressed patients 
have t cortisol. 



Thyroid disorders are present 
in 5-10% of people with 
depression. 



table 3 -1. Neurotransmitters in Depression 


Norepinephrine 

Serotonin 

Dopamine 

Downregulation of beta-adrenergic 

Biogenic amine neurotransmitter 

Dopamine activity si in depression. 

receptors = clinical antidepressant 

most commonly associated with 

Drugs that si dopamine concentrations 

response. 

depression. 

(e.g., reserpine) are associated with 


Depletion of serotonin may cause 

depression. 


depression. 

Diseases that i dopamine 


si cerebrospinal fluid serotonin is 

concentrations (e.g., Parkinson's) are 


found in some patients with suicidal 

associated with depressive symptoms. 


impulses. 

Drugs that t dopamine concentrations 
(e.g., buproprion) i depression. 
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Brain imaging studies have 
not been able to show any 
findings in people with major 
depression that are correlative 
enough to be used as a 
clinical test. 


Brain imaging: Some magnetic resonance imaging (MRI) studies show 'l 
caudate nucleus and frontal lobes in MDD. 

Neuroimmune regulation: Depression may be related to abnormal hypo¬ 
thalamic regulation of immune system. 

Kindling: Electrophysiological process in which repeated subthreshold 
stimulation of a neuron eventually generates an action potential. The the¬ 
ory is that kindling of temporal lobes may lead to mood disorders. 

Genetic factors: 

Complex pattern of inheritence. 

First-degree relatives of bipolar I probands 2-10 times more likely to 
have MDD. 

Adoption studies show T mood disorder in biological children, even if 
raised in a nonaffected adoptive family. 

Concordance rate of 50% in monogyzotic twins and 10-25% in dizy¬ 
gotic twins for MDD. 


Treatment 

Depression is best treated with a combination of medications and psycho¬ 
therapy. Medication categories will be discussed in detail below (see Table 
3-2). They include: 

Selective serotonin reuptake inhibitors (SSRIs) 

Tricyclic antidepressants (TCAs) 

Monoamine oxidase inhibitors (MAOIs) 

Atypical/mixed receptor antidepressants 

Response rates of antidepressant medications range from 60% to 80%. 
There is no significant difference in efficacy among antidepressants, 
and clinical decisions are based on: 

Side effect profile. 

Past response to medications. 


table 3-2. Antidepressants by Category 


Tricyclic Antidepressants 

(TCAs) 

Monoamine Oxidase 

Inhibitors (MAOIs) 

Selective Serotonin 

Reuptake Inhibitors 

(SSRIs) 

Atypical/Mixed Receptor 

Antidepressants 

Tertiary amines: 

Isocarboxazid 

Fluoxetine 

Venlafaxine 

Amitriptyline 

Moclobemide 

Citalopram 

Nefazodone 

Clomipramine 

Phenelzine 

Escitalopram 

Trazadone 

Doxepin 

Tranylcypromine 

Flu voxa mine 

Desipramine 

Imipramine 

Iproniazid 

Paroxetine 

Duloxetine 

Trimipramine 

Secondary amines: 

Nortriptyline 

Desipramine 

Protriptyline 

Amoxapine 

Selegiline 

Sertaline 

Mirtazapine Buproprion 
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Drug interactions. 

Coexisting medical conditions. 

Risk of overdose. 

Depression subtypes (i.e., depression with atypical features). 

Cost. 

SSRIs are almost always used first because of their improved safety profiles 
and decreased side effects. TCAs are used next, and MAOIs used rarely, 
due to their more toxic side effects. 

The most common clinical mistake leading to an unsuccessful trial of an 
antidepressant medication is the use of too low a dosage for too short a 
time period. Unless adverse side effects occur, the dose of an antidepres¬ 
sant medication should be periodically increased to the maximum level 
needed to reduce or eliminate the patient's symptoms of depression. 

If the antidepressant dose reaches the maximum recommended level with¬ 
out reduction or resolution of symptoms, the medication should be main¬ 
tained at this dose for at least 4-6 weeks before it is considered unsuccessful. 
Antidepressant treatment should be maintained for at least 6 months. Stud¬ 
ies show that ongoing prophylactic treatment with antidepressants is effec¬ 
tive in reducing the number and severity of recurrences. 

Augmentation medications that have been successfully used with antide¬ 
pressants include tryptophan, benzodiazepines, antipsychotics, psycho¬ 
stimulants, lithium, anticonvulsants, and triiodothyronine. 
Electroconvulsive therapy (ECT): 

Generally safe. 

Effective: 70% of patients who fail medications respond to ECT. 
Indicated when: multiple medication trials failed, side effects of medi¬ 
cations not tolerated, symptoms are severe (e.g., MDD with psychotic 
features), patient is suicidal. 

Electrode placement: Bilateral electrode placement (over each hemi¬ 
sphere): More rapid response, T side effects. Unilateral electrode place¬ 
ment (nondominant hemisphere): Slower response but nL side effects. 
Cautions/contraindications: Space-occupying lesions at higher risk for 
edema and herniation; T cerebral pressure = T risk of cerebrovascular 
accident (CVA); patients with recent myocardial infarction at T risk; 
pregnancy is not a contraindication. 

Adverse effects: Memory impairment (usually short term, worse with 
elderly + cognitively impaired), bone fractures, tooth fractures, nausea, 
vomiting, headaches, muscle aches. 

Psychotherapy: Types of therapy that have proven helpful for depression 
include: cognitive therapy, behavioral therapy, interpersonal therapy, psy- 
choanalytic-oriented therapy, family therapy. 



A full trial of an 
antidepressant medication is 
4-6 weeks. 
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DYSTHYMIC DISORDER 



• A 30-year-old white male is referred by his clinician for psychiatric care. 
Throughout his adulthood, he has always felt poorly about himself and 
lacking in confidence. Although he has been successful as an accountant, 
he has not gotten much enjoyment in his career. He reports seldom feeling happy 
and reports that his low mood lasts most of the day. He reports no problems with 
his appetite, sleep patterns, energy, and concentration. Although he has never had 
thoughts of suicide, he is not enthusiastic about life and feels hopeless about the 
future. He has never before sought treatment for his mood because he believed 
that it is normal to feel this way. What is the diagnosis? 

Dysthymic disorder. For more than a decade, he has had low mood most days. 
His moods have lasted most of the day and are accompanied by low self-esteem 
and hopelessness. Although his mood disturbance has significantly impacted his 
quality of life, he has never met the criteria for major depression or bipolar dis¬ 
order. 


Diagnosis 

nI mood most of the day, more days than not, for > 2 years two or more of 
the following: 

si appetite or overeating, 
si sleep or T sleep, 
si energy or fatigue, 
si self-esteem. 

si concentration or difficulty making decisions. 

Hopelessness. 

No major depressive episode during first 2 years of disturbance. 

Never had a manic or mixed episode. 

Disturbance does not occur during course of chronic psychotic disorder. 
Symptoms are not due to a general medical condition or substance use. 
Symptoms cause significant distress/dysfunction. 

Epidemiology 

~5% of population. 

Male > female. 

More common in poor, young, single women. 

Higher in those with first-degree relatives with MDD. 

Course and Prognosis 

Onset usually before age 25. 

Often goes undiagnosed/untreated for many years. 

T risk of developing MDD or bipolar affective disorder. 

Good prognosis with treatment. 

Treatment 

Same treatment as MDD. 
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DEPRESSIVE DISORDER NOT OTHERWISE SPECIFIED 


Minor Depressive Disorder 

Same symptoms of MDD but less severe. 

Not commonly diagnosed due to its overlap with other depressive disorders. 
-5% of general population. 

Female > male. 

Cause is unknown. 


Recurrent Brief Depressive Disorder 

This disorder is diagnosed when one has depressive symptoms that meet the 
criteria for MDD, except that the symptoms last for < 2 weeks. This is not a 
commonly diagnosed or studied disorder in the United States. 


Premenstrual Dysphoric Disorder 

Also known as late luteal-phase dysphoric disorder. 

Mood symptoms: Mood lability, poor concentration, fatigue, anhedonia. 
Behavioral symptoms: Appetite change, sleep disturbances. 

Physical symptoms include breast tenderness, headache, edema. 
Symptom free for > 1 week during menstrual cycle. 

Symptoms appear during most menstrual cycles. 

Cause is unknown, but probably related to hormone fluctuations. 
Usually chronic course. 

Treatment includes SSRIs and anxiolytics. 


Postpsychotic Depressive Disorder of Schizophrenia 

-25% of schizophrenic patients. 

T occurrence of mood disorders in first-degree relatives. 

May be confused with side effects of medications, negative symptoms of 
schizophrenia, general medical condition, effects of a substance. 



ANTIDEPRESSANT MEDICATIONS 


Monoamine Oxidase Inhibitors (MAOIs) 

Work by inhibiting the degradation of serotonin, dopamine, and norepi¬ 
nephrine. 

Include phenelzine, isocarboxazid, tranylcypromine, selegiline (selective 
inhibitor of type B MAO). 

May have improved efficacy for atypical depression. 

Adverse reactions: Orthostatic hypotension, insomnia, weight gain, edema, 
sexual dysfunction. 

Tyramine-rich foods eaten within 2 weeks of taking an MAOI can cause a 
hypertensive crisis. 

MAOIs should never be given with other drugs that also increase the same 
neurotransmitters, particularly most other antidepressants and meperidine. 
Wait 14 days when switching from an irreversible MAOI before beginning 
next drug, and wait 5 weeks before starting fluoxetine. 
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Tricyclic Antidepressants (TCAs) 

Indicated for depression, panic disorder, generalized anxiety disorder, post- 
traumatic stress disorder (PTSD), obsessive-compulsive disorder (OCD), 
eating disorders, and pain syndromes. 

Metabolized by liver at CYP 2D6, and genetic variations may affect me¬ 
tabolism. 

Block reuptake of norepinephrine and serotonin. 

Competitive antagonists at muscarinic, acetylcholine, histamine, alpha-1, 
and alpha-2 receptors. 

TCAs are type 1A antiarrythmic drugs, but are cardiotoxic in overdose. 
TCAs with longest half-lives: Nortriptyline, maprotiline, protriptyline. 
TCAs with least anticholinergic activity: Amoxapine, nortriptyline, desip- 
ramine, maprotiline. 

TCA with most antihistaminergic activity: Doxepin. 

With most serotonin selectivity: Clomipramine. 

Side effects: Dry mouth, blurred vision, constipation, urinary retention, 
memory difficulties, hyperthermia, drowsiness, increased appetite, sexual 
dysfunction. 

Drugs that may increase TCAs' blood concentration: Cimetidine, meth- 
ylphenidate, antipsychotics, calcium channel blockers. 

Drugs that may increase chance of ventricular dysrythmias with TCAs: 
Quinidine, astemizole, terfenadine, antipsychotics. 


Selective Serotonin Reuptake Inhibitors (SSRIs) 

Indications: Depression, OCD, panic disorder, eating disorders, borderline 
personality disorder. 

Main differences are in pharmacokinetic profiles (longest half-life: fluox¬ 
etine). 

Metabolized in the liver. 

By P450 isoenzyme CYP 2D6: Fluoxetine, paroxetine. 

Fluvoxamine inhibits CYP 3A4. 

Side effects are limited to those caused by serotonin activation (see Table 
3-3). 

Fluoxetine is more stimulating; paroxetine is more sedating. 


table 3 - 3. Side Effects by Specific Neurotransmitters 


Serotonin Activation 

Norepinephrine 

Activation 

Activation of 

Dopamine 

Muscarinic Receptor 

Blockade 

Alpha- 1 -Adrenergic 

Receptor Blockade 

Insomnia 

T heart rate 

T blood pressure 

Dry mouth 

Orthostatic 

Restlessness 

t blood pressure 

Agitation 

Constipation 

hypotension 

Sexual dysfunction 

Anxiety 

Psychosis 

Blurred vision 


Gl (nausea, vomiting 

Insomnia 


Urinary retention 


and diarrhea) 

Tremor 




Headaches 

Diaphoresis 




i appetite 
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table 3 - 4. Atypical/Multiple Receptor Antidepressants 



Mechanism and Receptors 

Facts 

Nefazodone 

Blocking postsynaptic serotonin type 2A receptors 

Also some inhibition of presynaptic serotonin and 
norepinephrine reuptake 

Potent alpha-1 adrenoceptor antagonist 

Discontinued due to reports of severe liver damage 

No sexual side effects 

Inhibits CYP3A4 

Trazadone 

Antagonizes 5HT2 receptors 

Less anticholinergic side effects than TCAs 

Absorption enhanced by food 

Highly protein bound 

Venlafaxine 

Serotonin-norepinpehrine reuptake inhibitor (SNRI) 

May increase risk of breakthrough mania 

Metabolized by CYP2D6 

Duloxetine 

SNRI 

Contraindicated in narrow-angle glaucoma 

Eliminated through CYP2D6 and CYP1A2 

Often used to treat nerve pain 

Mirtazapine 

Noradrenergic and specific serotonergic 
antidepressant (NaSSA) 

Blocks presynaptic alpha-2 receptors; T 
norepinephrine and serotonin 

Antagonist of 5-HT2 and 5HT3 

Side effects include drowsiness, increased appetite, 
weight gain 

Buproprion 

Norepinephrine and dopamine reuptake inhibitor 
Nicotinic antagonist 

Does not inhibit serotonin reuptake 

Effective for smoking cessation 

Does not cause weight gain or sexual dysfunction 

May lower seizure threshold at higher doses 
Metabolized by CYP2B6 



Other Antidepressant Side Effects and Syndromes 

Most side effects were discussed with the above antidepressant groups. It is 
also helpful to know side effects by neurotransmitter and receptor type (see 
Table 3-4). 

Antidepressant discontinuation syndrome: Abrupt cessation of SSRIs and 
venlafaxine can cause symptoms of insomnia, nervousness, agitation, nau¬ 
sea, and dizziness. 

Serotonin syndrome: 

Consequence of excess serotonergic activity at the central nervous system. 
Symptoms include tremor, hypertonicity, myoclonus, autonomic signs, 
and cognitive effects, and can progress to hallucinosis, hyperthermia, 
metabolic acidosis, rhabdomyolysis, seizures, renal failure, and death. 
Can be caused by medications, including antidepressants, opioids, 
stimulants, triptans, psychedelics, St John's wort, valproate, lithium, ris¬ 
peridone, olanzapine, metoclopramide. 

MAOIs carry a very high risk because of their irreversible inhibition of 
MAO. 

Occurs in about 15% of SSRIs overdoses. 

May be mistaken for other medical or psychiatric conditions, especially 
neuroleptic malignant syndrome. 

Treatment is to remove the causal medications and give supportive care. 
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BIPOLAR AFFECTIVE DISORDER (BRAD) 



• A 22-year-old white man presents to the emergency department complain- 
ing of feeling depressed for the past week. He reports that he also has ex¬ 
perienced difficulty sleeping, lack of appetite, decreased energy, decreased 
concentration, a loss of interest in socializing, and suicidal thoughts. 

When probed further, the patient reports similar episodes of depression "on 
and off" for the past few years. He says that his depressive episodes usually last 
for approximately 1 month. 

The patient also reported that on 2-3 occasions in the past few years, he has 
also experienced episodes marked by an elevated mood and increased energy 
lasting 4-5 days. During these episodes, the patient felt great despite sleeping 
2-3 hours per night. He was able to complete his schoolwork and even wrote a 
novel in 2 nights. The patient recalled that during these episodes, he had "non¬ 
stop ideas circling through my head." He said that he drank heavily, engaged in 
sexual intercourse indiscriminately, and gambled excessively. Although he rec¬ 
ognized that these behaviors were odd for him, he insisted that he was able to 
function well during these episodes. 

When asked about substance use, the patient acknowledged heavy drinking 
twice a month. He also reported occasional marijuana and cocaine use. He clari¬ 
fied that his marijuana and cocaine use was an attempt to "self-medicate" during 
periods of depression and anxiety. What is this patient's diagnosis? 

Bipolar disorder type II, currently depressed. The differential diagnosis is bipo¬ 
lar type I, mood disorder not otherwise specified, substance-induced mood disor¬ 
der, and cyclothymia. A history of depressive episodes in addition to hypomanic 
episodes warrant a diagnosis of bipolar disorder type II. Indications of hypomania 
include inflated self-esteem, decreased need for sleep, increased goal-directed ac¬ 
tivity, excessive involvement in goal-directed activities, racing thoughts, and pres¬ 
sured speech. The patient's substance use does not seem to be temporally related 
to his onset of hypomania. He does not meet criteria for cyclothymia because he 
has been free of depression and hypomania for more than 2 months at a time. 


Bipolar affective disorder, also referred to as manic-depression, is a psychiat¬ 
ric diagnosis in the category of mood disorders. It is defined by extreme mood 
swings, ranging from the high pole of mania to the low pole of depression. 
BPAD is a complex, chronic, and challenging mental illness, of which the 
exact cause is unknown. It is often undiagnosed and untreated. The mood, 
cognitive, and behavioral symptoms of BPAD can substantially damage per¬ 
sonal relationships, decrease functioning at school and work, and can lead to 
self-injury and suicide. 

By definition, one must have experienced a “manic” or “hypomanic” epi¬ 
sode to be diagnosed with BPAD. If a patient has only had depressive episodes, 
he will not sufficiently meet the criteria for this disorder. 

Symptoms of mania or hypomania may alternate between depressive epi¬ 
sodes. Some patients may experience mixed episodes, during which symp¬ 
toms of mania/hypomania and symptoms of depression occur at the same 
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time. In most individuals, bipolar episodes are separated by periods of normal 
or euthymic mood. However, in some patients, the fluctuation between two 
extreme mood states may rapidly alternate. These patients are referred to as 
rapid cyclers. In both mania and depression, severe episodes may be compli¬ 
cated by psychosis. 

Epidemiology 

Bipolar disorder I and II: 3.5-4% of population. 

Male-to-female ratio is 1:1. 

Mean age of onset: 21 years. 

Peak age at onset of first symptoms: 15-24 years. 

Onset after age 60 is more likely secondary to general medical condition. 
Highly heritable per twin studies: 

80% concordance in monozygotic twins. 

25% concordance in dizygotic twins. 

Environment/stress impact severity and course. 

Suicide rates: 10-15%. 


Etiology and Biological Findings 

Psychosocial stressors may precede mania. 

“Kindling” is when repeated episodes cause T disease severity and poorer 
outcome. Better outcome with early/aggressive treatment. 

Biologic: Metabolites/hormones/neurotransmitters theorized to be involved in¬ 
clude 5-hydroxyindoleacetic acid (5-HIAA), homovanillic acid (HVA), 3-meth- 
oxy-4-hydroxyphenylglycol (MHPG), norepinephrine, serotonin, gamma-amin¬ 
obutyric acid (GABA), vasopressin, endogenous opiates, N-methyl-D-aspartate 
(NMDA). 

f plasma cortisol levels (abnormal dexamethasone suppression test). 
Attenuated nocturnal thyroid-stimulating hormone (TSH) peak and blunted 
TSH response to administration of thyrotropin-releasing hormone (TRH). 
Associated hypothyroidism in many patients. 

Frontotemporal/left parieto-occipital lesions associated with mania. 

See Table 4-1 for organic/general medical conditions that cause mania/hypo- 
mania. 


Diagnosis/Criteria 

BPAD is broken down into: 

Bipolar I: > 1 mixed or manic episodes, depressive episode not re¬ 
quired. 

Bipolar II: > 1 major depressive episode, > 1 hypomanic episode. 
Specifiers for most recent episode: 

With psychotic features: Hallucinations, delusions, paranoia. 

With melancholic features: Anhedonia, early morning awakening, 
weight loss, guilt, sensitivity to criticism. 

With atypical features: Overeating, oversleeping. 

With catatonic features: Seen in both mania and depression; agitated 
catatonia may appear similar to mania. 

With postpartum onset: Within 4 weeks postpartum. 

With rapid cycling: Females > males; more episodes of hypomania and 
depression than mania; at least four mood episodes in a 12-month period. 



At least one episode of mania 
is necessary for a diagnosis of 
bipolar disorder type I. 
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table 4 -1. Organic/General Medical Conditions that Cause Mania/Hypomania 



Drugs/ 

Medications 

Neoplastic 

Metabolic/ 

Endocrine 

Neurologic 

Infectious 

Other 

Phencyclidine 

Meningioma 

Addison's 

Right temporal 

HIV 

Delirium 

(PCP) 

Glioma 

disease 

lobectomy 

Herpes 

Electroconvulsive 

Hallucinogens 

Brain metastasis 

Cushing's 

Huntington's 

simplex 

therapy 

Stimulants 

Suprasellar 

disease 

disease 

virus 

Trauma 

Barbiturates 

craniopharyngeoma 

Hyperthyroidism 

Multiple sclerosis 

encephalitis 

Surgical 

Steroids 

Tumor of floor of 

Hemodialysis 

Stroke 

Neurosyphilis 


Anticonvulsants 

fourth ventricle 

Vitamin B 12 

Epilepsy 

Influenza 


Benzodiazepines 



Trauma 



Tuberculosis 



(especially right 



medications 



hemisphere) 




(isoniazid) 

L-dopa 

Bromide 

Calcium 

replacement 

Cimetidine 

Metoclopramide 

Tricyclic 

antidepressants 

Decongestants 

Bronchodilators 

Disulfiram 

Chemotherapeutic 

agents 

Manic Episode 

Diagnosis 

A distinct period of persistently elevated, expansive, or irritable mood for at 
least 1 week (or any duration if hospitalization is necessary), during which 
three or more of the following symptoms have persisted to a significant de¬ 
gree (four if the mood is only irritable): 

Inflated self-esteem or grandiosity. 

Decreased need for sleep (e.g., feels rested after only 3 hours of sleep). 
More talkative than usual or pressure to keep talking. 

Flight of ideas or subjective experience that thoughts are racing. 
Distractibility (i.e., attention too easily drawn to unimportant or irrel¬ 
evant external stimuli). 

Increase in goal-directed activity (either socially, at work or school, or 
sexually) or psychomotor agitation. 

Excessive involvement in pleasurable activities that have a high poten¬ 
tial for painful consequences (e.g., engaging in unrestrained buying 
sprees, sexual indiscretions, or foolish business investments). See Table 
4-2 for clinical features of mania versus depression. 
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The symptoms must not meet criteria for a mixed episode. 

Must be severe enough to cause marked impairment in occupational or so¬ 
cial functioning, require hospitalization, or be accompanied by psychotic 
features. 

Must not be due to the direct physiological effects of a substance (e.g., a 
drug of abuse, a medication, or other treatment) or a general medical con¬ 
dition (e.g., hyperthyroidism). 


Hypomanic Episode 

Diagnosis 

A distinct period of persistently elevated, expansive, or irritable mood, last¬ 
ing throughout at least 4 days, that is clearly different from the usual non- 
depressed mood and causes a change in functioning. This change must be 
observable by other people. 

There must be three or more of the same symptoms listed for manic epi¬ 
sodes. 

The main difference between mania and hypomania is that that hypo- 
manic episodes are not severe enough to cause marked impairment in 
social or occupational functioning or to necessitate hospitalization, and 
there are no psychotic features. 

Symptoms are not due to medical conditions or substances. 


Mixed Episode 

Diagnosis 

The criteria are met both for a manic episode and for a major depressive epi¬ 
sode (except for duration) nearly every day during at least a 1-week period, 
along with requirements about impairments in functioning. 

Differential Diagnosis 

Cyclothymia. 

Mood disorder due to a general medical condition (see Table 4-1 for gen¬ 
eral medical conditions that can mimic mania). 

Substance-induced mood disorder. 

Other psychiatric diagnoses with mood components (i.e., schizophrenia 
and schizoaffective disorder). 

Personality disorders (particularly cluster B). 

Treatment 

For acute symptoms and maintenance treatment: 

Mood stabilizers 
Antipsychotics 

Antidepressants (with caution) 

Factors guiding selection of medications (see Tables 4-3 and 4-4): 

Severity of symptoms. 

Presence of psychotic features. 

Presence of rapid cycling. 

Associated medical conditions (i.e., pregnancy). 

Side effects of medication. 

For maintenance treatment, evidence favors lithium or valproate. 



Manic-like episodes that are 
clearly caused by somatic 
antidepressant 
treatment (e.g., medication, 
electroconvulsive therapy, 
light therapy) do not count as 
a diagnosis of BPAD. 


Symptoms of manic 
episode- 

FASTDIP 

Flight of ideas 
Activity increase 
Sleep decrease 
Talkative (pressured 
speech) 

Distractibility 
Inflated self-esteem/ 
grandiosity 
Pleasure seeking 



Make sure to rule out any 
organic cause or substance 
use before diagnosing bipolar 
disorder. 



Antidepressant therapy 
without mood stabilization 
increases the risk of 
hypomania/mania. 
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table 4 - 2. Clinical Features of Mania versus Depression 



Mania 

Depression 

Mood/Affect/Feelings 

Classically euphoric, also irritable, low 
frustration tolerance, easily angered and 
hostile, emotionally labile. 

Depression, social withdrawal, dysphoria, 
crying spells, blunted affect, anhedonic. 


Speech Verbose, fast, pressured at times. As 

mania worsens, speech can become 
incomprehensible, with loosening of 
associations, word salad, flight of ideas, and 
neologisms. 

Perceptual disturbances Delusions present in up to 75% of patients. 

Mood-congruent manic delusions often of 
grandiose nature concerning great wealth, 
extraordinary abilities, super powers, sense 
of entitlement, but delusions can also be 
bizarre and incongruent. 

Thought Themes of grandiosity and inflated self- Negative views of world/self, pessimistic, 

esteem, distractible, racing thoughts. ruminate over loss/guilt/suicide/death, 

-10% with evidence of thought disorder/ 
thought blocking/poverty of content. 

Sensorium/Cognition May have some minor cognitive deficits in Usually fully oriented, impaired 

severe depression/mania but grossly intact in concentration/forgetfulness, 
orientation/memory. 

Impulse control About 75% are threatening, sometimes -10-15% attempt suicide and two-thirds 

leading to assaultiveness. Completed suicide have suicidal ideations. T risk of suicide as 
rate up to 10-15%. energy improves. 

Insight/iudgment Impaired judgment is hallmark; little insight In midst of depressive episode, patient often 

into disorder, especially when off medication. forgets the importance of treatment and past 

success. 


In psychotic depression, grossly regressed 
and depressed patients with mood- 
congruent/incongruent delusions/ 
hallucinations. 


Decreased rate/volume, one-word responses, 
delayed response to questions, decreased 
elaboration. 



When treating bipolar 
disorder pharmacologically, 
don't forget to monitor for 
metabolic syndrome and 
counsel females of 
reproductive age. 


Electroconvulsive therapy (ECT) has shown improvement in severe mania 
with psychosis and in pregnant patients who cannot take the medications. 
Psychosocial/Other: 

Maintain therapeutic alliance. 

Educate patient and family. 

Provide psychotherapy. 


Comorbid Disorders 

Bipolar patients are at greater risk than the general population for comor¬ 
bid anxiety disorders, especially panic disorder and obsessive-compulsive 
disorder (OCD). 
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table 4-3. Bipolar Disorder Pharmacotherapy 


Episode Preferred Treatment According to APA Guidelines 

Manic Lithium + atypical antipsychotic. 

Valproate + atypical antipsychotic (good for mixed state). 

Alternatives: Carbamazepine, oxcarbazepine, but optimize original med dose first before switching or adding. 
Other: Electroconvulsive therapy (ECT) is a potential treatment for those with severe symptoms and 
pregnant women. Clozapine may be useful in refractory illness. For hypomania, monotherapy with lithium, 
valproate, or olanzapine is usually sufficient. 

Depressive Lithium or lamotrigine second line, antidepressant monotherapy not recommended. 

Olanzapine + fluoxetine received FDA approval for combination treatment of acute bipolar depression. 
Quetiapine monotherapy has evidence behind it for treatment of bipolar I/ll depression. 

If no response to optimal doses, can add lamotrigine or second-line bupropion or paroxetine. Alternatively, 
newer agents such as venlafaxine, citalopram, or a monoamine oxidase inhibitor (MAOI) may be added. 
Other: ECT is a potential treatment for those with severe symptoms and pregnant women. May need atypical 
if psychosis involved. 

Rapid cycling Identify and correct any medical condition, medication, or substance use that may be contributing to rapid 

cycling (i.e., hypothyroidism, alcohol/illicit substance use, antidepressants). 

Initial treatment is lithium or valproate, alternatively lamotrigine. 

Combination is sometimes needed. 


Patients with comorbid personality disorders generally have lower func¬ 
tioning and recovery. 

Complications 

Increased risk of completed suicide. 

Pregnancy: Many of the medications used to treat BPAD are teratogenic 
and associated with a higher risk of birth defects. Contraception should 
be something that is discussed for all women of reproductive age. Medica¬ 
tions such as carbamazepine, oxcarbazepine, and topiramate increase the 
metabolism of oral contraceptive pills, and increased precautions should 
be taken. Pregnancy should be planned whenever possible in consultation 
with both a psychiatrist and obstetrician. 

Cross-cultural issues: The patient's culture can influence his or her expe¬ 
rience and communication of symptoms. Some ethnic groups respond dif¬ 
ferently to medications (i.e., Asian patients may have lower activity of 2D6 
and 2C19 enzymes, requiring lower doses of drugs metabolized by these 
enzymes. 

Geriatrics: Manic episodes in patients > 65 years old may be associated 
with general medical conditions. Lower doses of meds are usually needed. 
More sensitive to side effects. More likely to develop cognitive impairment 
from meds. Monitor for fall risk. 

Prognosis 

Chronic and disabling illness. 

Poorer prognosis with earlier onset and more frequent episodes. 

Psychosis indicated with poorer prognosis. 

Elevated risk of completed suicide of 10-15%. 
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table 4-4. Bipolar Medication Side Effects and Usage 


Medication 

Common Side Effects 

Dosing, Monitoring, and Toxicity 

Lithium 

Thirst 

Baseline renal/cardiac/thyroid function and 


Polyuria 

pregnancy test should be obtained. 


Fine tremor 

Start at 300 mg bid-tid and titrate upward to 


Weight gain 

therapeutic level. 


Diarrhea 

First level after 5 days and levels every 3 months 


Nausea 

thereafter along with renal/TSH. 


Acne 

Therapeutic index: 0.5-1.2 mEq/mL. 


Hypothyroidism 

Toxicity is usually experienced above 1.5 mEq 


Benign leukocytosis 

and includes coarse tremor, ataxia, vomiting, 


Edema 

confusion, seizures, arrhythmias. 


Cognitive slowing 

Hemodialysis is usually needed for levels > 4 mEq 


Diabetes insipidus 

in chronic treatment and > 6-8 mEq in acute 


Teratogenic effects: 

overdose (OD). 


Ebstein's anomaly 

Watch for renal failure with concurrent use of 

diuretics and ibuprofen. 

Valproate 

Sedation 

Get baseline liver function tests (LFTs), complete 


Weight gain 

blood count (CBC), and pregnancy test. 


Hair loss 

Start inpatients at 20-30 mg/kg and outpatients 


Tremor 

at 250 mg tid. Titrate up to maximum of 60 


Ataxia 

mg/kg. 


Gastrointestinal distress 

Wide therapeutic window: 50-125 pg/mL. 


Pancreatitis 

Monitor LFTs every 6 months and valproate levels 


Associated with polycystic ovarian syndrome in 

every 3 months. 


adolescent females 

May raise lamictal blood level if given 


Teratogenic effects: 

concurrently. 


Neural tube defects 

May displace protein-bound drugs. 


Fatal clotting defects and hepatic failure in 

Unintentional OD is rare. Signs include heart 


infants 

block, coma, somnolence. 


Associated with acute hepatic failure in children 
under 2 years old 

Treat OD with hemodialysis. 

Carbamazepine 

Nausea 

Get baseline CBC/LFTs and pregnancy test. 


Diplopia 

Begin at total daily dose of 200-600 mg divided 


Ataxia 

tid-qid. CBC/LFT every 2 weeks for first 2 month 


Fatigue 

then every 3 months thereafter. 


Weight gain 

Be aware of autoinduction of its own metabolism 


Sedation 

(i levels of other drugs). 


Rash 

Carbamazepine may T when coadministered with 


Rare hepatic toxicity 

3A3/4 P450 inhibitors. 


Bone marrow suppression 

Narrow therapeutic index of 4-12 pg/mL. 


Hyponatremia 

May be fatal in OD. Symptoms include dizziness, 


Pancreatitis 

ataxia, sedation, diplopia, nystagmus, 


Stevens-Johnson syndrome 

Teratogenic effects: 

Associated with congential malformations 
(fingertip hypoplasia, low-set ears) 

convulsions, respiratory difficulty, stupor, coma. 
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table 4 - 4. Bipolar Medication Side Effects and Usage (continued) 


Medication 

Common Side Effects 

Dosing, Monitoring, and Toxicity 

Other 

Lamotrigine: 

No lab tests needed with any. 

anticonvulsants 

Stevens-Johnson syndrome (0.1%), nausea, 

Lamotrigine: Slow weekly titration initiated at 

(lamotrigine, 

sedation, ataxia, insomnia 

25-50 mg qd increased by 50 mg/week to 

gabapentin, 

Gabapentin: Sedation, dizziness, fatigue 

15-200 mg qd. 

topiramate, and 

Topiramate: Fatigue, cognitive dulling, kidney 

Gabapentin: Can start at 300 mg tid and titrate 

oxcarbazepine) 

stones, weight loss 

aggressively up to 3600 mg/day. May need 


Oxcarbazepine: Somnolence, dizziness, diplopia, 

dose decrease in renal impairment. 


nausea, vomiting, rash, hyponatremia 

Topiramate: Starting dose 25-50 mg qd up to 


Teratogenic effects: 

maximum of 400 mg/day. 


Unknown 

Oxcarbazepine: Start 300 mg bid increased by 



600 mg/week up to 1200-2400 mg/day. 

Olanzapine and 

Olanzapine: Drowsiness, dry mouth, akathisia, 

Check baseline total cholesterol, HbA lc . 

risperidone 

insomnia, weight gain, constipation 

No levels needed, but monitor sugars and lipids. 


Risperidone: Somnolence, hyperkinesias, nausea 

Associated with metabolic syndrome. 


Teratogenic effects: 

Monitor for extrapyramidal symptoms. 


Unknown 

Olanzapine: Initial dose 5-10 mg/day up to 40 
mg/day. 

Risperidone: Initial 3 mg/day titrated up to 6 mg/ 



day. 


Other antipsychotics 
(quetiapine, 
aripiprazole, 
ziprasidone) 


Quetiapine: Dry mouth, somnolence, weight 
gain, dizziness 

Aripiprazole: Nausea, dyspepsia, somnolence, 
vomiting, insomnia, akathisia 

Ziprasidone: Somnolence, dizziness, 
extra pyramidal symptoms, nausea, akathisia, 
tremor 

Teratogenic effects: 

Unknown 


Baseline total cholesterol, HbA lc . 

Quetiapine: Start at 100 mg qd and titrate up to 
800 mg/day. 

Aripiprazole: 15-30 mg/day. 

Ziprasidone: Starting dose 40 mg bid. 

No levels needed, but monitor sugars and lipids. 

Monitor QTc with ziprasidone. 

Associated with metabolic syndrome. Monitor for 
extrapyramidal symptoms. 


Comorbidity with substance use disorders, antisocial behavior, and other 
personality disorders has been associated with poorer outcome. 

Substantial psychosocial stressors impact outcome. 



CYCLOTHYMIA 


Epidemiology/Statistics 

0.4-1% lifetime prevalence but can be as high as 3-5% in clinics. 

— 10% of outpatients and —20% of inpatients with borderline personality 
disorder may also have cyclothymia. 

-75% of patients have onset between ages 15 and 25. 

Increased prevalence of other mood disorders (—30%) in family members 
of those diagnosed with cyclothymia. 
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Cyclothymia symptoms are 
not as severe as bipolar 
disorder and do not meet 
criteria for a major depressive 
disorder or manic episode. 


Diagnosis/Criteria 

For at least 2 years, the presence of numerous periods with hypomanic 
symptoms and numerous periods with depressive symptoms cause signifi¬ 
cant distress and impairment. 

Must not meet criteria for a major depressive, manic or mixed episode. 

The symptoms must not remit for > 2 months at a time. 

Must not be caused by schizophrenia or schizoaffective disorder. 

Must not be due to medical condition or substance. 

In children and adolescents, the duration must be at least 1 year. 

Clinical Features 

Alternating periods of depression and hypomania. 

More rapid shifts in mood than BPAD (less time between depressive epi¬ 
sode switching to hypomanic episode). 

> 50% of episodes are depressive episodes. 

Many patients experience periods of mixed symptoms of both hypomania 
and depressive symptoms concurrently. 

Patients often have a history of impulsive actions (changes in career, etc.). 
Episodes often related to/coincide with psychosocial stressors. 

Moods are often unpredictable in nature. 

-5-10% have substance dependence disorder. 


Differential Diagnosis 



Symptoms of cyclothymia may 
look like borderline 
personality disorder. 


General medical condition. 

■ Bipolar I/II. 

Personality disorder (especially borderline personality disorder). 

Attention deficit-hyperactivity disorder (ADHD). 

Treatment 

Pharmacologic: 

Lithium has been used to treat labile and irritable moods. 

Buproprion, MAOIs, low-dose SSRIs used in conjunction with lithium 
or other mood stabilizer. 

Thyroid augmentation has been found helpful in females. 

Note not to treat with solely SSRIs/TCAs as this can flip the patient 
into a hypomanic state. 

Dosages/blood levels should be the same as those used for bipolar dis¬ 
order. 

Psychosocial: 

Psychoeducation. 

Psychotherapy focusing on interpersonal issues has been beneficial. 


Complications 

Patients may go on to meet criteria for bipolar disorder I/II. 
Personality disorders worsen prognosis. 

Substance abuse confounds diagnosis and worsens prognosis. 


Prognosis 

Fair prognosis. 

Chronic course, usually insidious in onset. 

There is a 15-50% chance of cyclothymia developing/progressing into bi¬ 
polar disorder I/II. 
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PSYCHOSIS 




New-onset psychosis should 
include a detailed history 
physical exam ; and laboratory 
evaluation. 


Psychosis is defined as a significant break with normal reality or functioning. 
Primary psychoses are those not associated with mood episodes or the effects 
of a substance or discrete physiological condition. Regardless of etiology, all of 
the psychotic disorders involve one or more of the following types of psycho¬ 
sis: (1) hallucinations, (2) paranoia or delusions, (3) disorganized thinking or 
speech, and/or (4) disorganized or catatonic behavior. 

1. Hallucinations are sensory perceptions that occur in the absence of 
any stimuli. They can be of any sensory modality—sight, sound, touch, 
taste, smell —although auditory and visual are more common in pri¬ 
mary psychosis (exception: delusional disorder, where olfactory and 
tactile hallucinations are often present). Tactile, gustatory, or olfactory 
hallucinations are more common in psychosis secondary to a neuro¬ 
logic condition. Olfactory and tactile hallucinations are often present 
in delusional disorder. Hallucinations that occur at the time of sleep 
onset or awakening are common and are generally not considered to be 
clinically significant psychotic symptoms unless they are frequent and 
negatively impact functioning. Illusions (i.e., sensory misperceptions 

of actual stimuli) are similarly not generally considered to be psychotic 
symptoms unless they are frequent and negatively impact functioning. 

2. Paranoia is a pattern of distrustful thinking that leads to misinterpre¬ 
tation of irrelevant stimuli as threatening. Excessive fear of a real or 
credible threat (e.g., as a response to living in a particularly dangerous 
neighborhood) is generally not considered to be a psychotic symptom. 
Delusions are fixed false beliefs that persist even in the presence of 
evidence to the contrary, and are not shared by members of a defined 
religion or subculture. The delusions of primary psychosis are often 
bizarre or paranoid. 

3. Disorganized thinking or speech , often referred to as formal thought dis¬ 
order , represents a collection of deficits in the ability to produce logical 
and linear communication. It often manifests as a tangential thought 
process or the inability to stay focused on pertinent topics, as measured 
by speech or writing. In extreme cases, people with disorganization lose 
all connection between language and meaning, inventing new words 
(“neologisms”) or violating basic rules of grammar (“word salad”). 

4. Disorganized behavior represents an inability to complete basic physi¬ 
cal tasks that require coordination and/or manipulation. It often mani¬ 
fests in bizarre postures or movements and can be evident in extremely 
cluttered clothing or living environment. Catatonia is the absence of 
frequent movement coupled with rigidity of posture. In extreme cases, 
this is described as waxy flexibility , referring to the ability of others to 
“move” the sufferer's limbs into any position, which will then be “held” 
in that position. 

Differential Diagnosis 

The differential diagnosis for isolated psychotic symptoms is large (Table 
5-1), and any new onset of psychotic symptoms demands a careful and 
thorough medical workup. 

Magnetic resonance imaging (MRI) is recommended in cases of first psy¬ 
chotic presentation, especially when motor signs, impaired level of con¬ 
sciousness, or personality change is seen. 

Figure 5-1 is a useful algorithm for diagnosing primary psychosis. 
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table 5 -1. Differential Diagnosis for Nonprimary Psychotic Symptoms 


AIDS 

Autoimmune disease—especially systemic lupus erythematosus 
B 12 deficiency 

Carbon monoxide poisoning 

Delirium 

Dementia 

Epilepsy—especially temporal lobe epilepsy 

Factitious disorder 

Heavy metal poisoning 

Herpes encephalitis 

Huntington's disease 

Malingering 

Mood disorders 

Neurosyphilis 

Obsessive-compulsive disorder 
Pellagra 

Personality disorders—especially schizotypal, schizoid, borderline, paranoid 
Pervasive developmental delay—especially autism 

Substance intoxication—especially alcohol, psychostimulants, and hallucinogens 
Substance withdrawal—especially alcohol, barbiturates, and benzodiazepines 
Tumor, stroke, or trauma—especially with damage to frontal or limbic areas 
Wilson's disease 


SCHIZOPHRENIA 



• A 19-year-old man with slightly blunted affect and circumstantial speech 
believes that crystals have healing powers and that when he wears a par¬ 
ticular type of crystal, he becomes "invulnerable" He believes that when he 
wears a different type of crystal, he can "see everyone's secret intents" He under¬ 
stands that others do not think that crystals can do this, but states "you have to 
believe for it to work" and "even if they don't work, it can't hurt to wear them just 
in case, right?" His parents state that he's "always been a bit weird, talking about 
energy diagrams and things." What is the best diagnosis? 

Schizotypal personality disorder. Based on this presentation alone, there is in¬ 
sufficient evidence to make a diagnosis of schizophrenia, since the affect and 
speech changes are not severe, and it is unlikely that the belief system about 
crystals significantly influences perception and behavior (it is "magical thinking," 
not "delusional thinking"). 


Schizophrenia is the prototypical disease of chronic primary psychosis. 

Estimates of the lifetime prevalence of schizophrenia vary from approxi¬ 
mately 0.5% to 1.5%. 

According to the World Health Organization, schizophrenia is one of the 
leading causes of functional impairment worldwide. 
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Ruled Out 
Secondary Causes 


Psychotic Symptom 
Time Course 


Differential 

Diagnosis 





Schizoaffective 

Disorder* 


Schizophrenia 


Delusional 

Disorder 


Psychosis NOS 



Chronic Primary 

Psychosis Specifiers Diagnosis 



Brief Primary 

Psychosis Diagnosis 



— 

Brief Psychotic 
Disorder 


Psychosis NOS 


FIGURE 5 -1. Algorithm to diagnose primary psychoses. 


*2 weeks in the absence of mood episodes 


44 
























































































Risk for schizophrenia is highly genetic, with first-degree relatives having 
a prevalence of approximately 10% and monozygotic twins having a 50% 
concordance rate. 

There is growing evidence that certain drugs of abuse increase the risk for 
developing schizophrenia, especially when used heavily during adoles¬ 
cence. The current evidence is strongest for marijuana —some studies sug¬ 
gest with heavy use before the age of 16, the relative risk of schizophrenia 
is up to six times that of the general population. 

Onset of schizophrenia typically occurs in adolescence or early adulthood, 
with women having a later age of onset than men. The male-to-female prev¬ 
alence ratio eventually ends up becoming just slightly over 1:1 in adulthood. 
Families of people with schizophrenia tend to have higher rates of schizo¬ 
typal and schizoid personality traits. 

Causal theories of schizophrenia revolve around several different neu¬ 
rotransmitter systems. The strongest body of evidence implicates dopamine 
transmission in the mesolimbic and mesocortical systems. Furthermore, 
all currently FDA-approved antipsychotic medications act on dopamine 
receptors (see Figure 5-2). Newer studies have implicated glutamate, 
gamma-aminobutyric acid (GABA), and nicotinic acetylcholine receptors 
as possible targets for therapeutic action. 

Diagnosis 

Schizophrenia requires that at least one psychotic symptom has been pres¬ 
ent most of the time for at least 1 month. This psychotic symptom must 
generally coincide with at least one other psychotic symptom or any of the 
negative symptoms , which include affective flattening, alogia, and avoli- 
tion. 

Negative symptoms do not include anhedonia as part of the formal diag¬ 
nosis of schizophrenia, though loss of pleasure is often associated with the 
negative symptoms. 

The exceptions to the above two-part criterion are when a person has a 
bizarre delusion or a voice or voices that comment directly on the persons 
behavior or two or more voices conversing. 

Together, the above requirements make up Criterion A (the “characteristic 
symptoms"). 

In addition, signs of disturbance must have been present for at least 6 
months, 1 month of which must be the same time period accounting for 
Criterion A above. 

Differential Diagnosis 

For new onset psychosis, it is important to rule out psychosis secondary to 
substances or a general medical condition. 

One month of psychosis and 6 months of dysfunction are required to meet 
criteria for schizophrenia (see Figure 5-1). If Criterion A is met, but dys¬ 
function has been present for < 6 months, the correct diagnosis is schizo¬ 
phreniform disorder. 

Psychosis that persists for longer than 1 month but does not meet Criterion 
A for schizophrenia may be either delusional disorder or psychosis not oth¬ 
erwise specified (NOS). 

For delusional disorder, the delusion in question should be nonbizarre 
and no hallucinations should be present, with the exception of tactile 
and olfactory hallucinations associated with themes of infestation or a 
lack of cleanliness. 



The negative symptoms of 
schizophrenia include affective 
flattening\ alogia, and 
avolition, but not anhedonia. 



Criterion A for schizophrenia 
generally requires at least two 
of five characteristic 
symptoms, but a person can 
"fast track" to the diagnosis 
with just one symptom if it is 
either a bizarre delusion, a 
voice that comments on 
behavior, or two or more 
voices that converse with each 
other. 
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B Coronal section 



A Midsagittal section 


Nucleus 




figure 5 - 2. Major dopaminergic projections. 


(Reproduced, with permission, from Kandel ER, Schwartz JH, Jessel TM. Principles of Neural Science, 4th ed. New York: 
McGraw-Hill, 2000: 1203.) 


For psychosis NOS, the psychotic symptom(s) can be any combina¬ 
tion that does not meet criteria for delusional disorder or Criterion A 
for schizophrenia (e.g., persistent visual hallucinations without other 
symptoms or dysfunction). 

Psychosis that lasts between 1 day and 1 month is either brief psychotic dis¬ 
order or psychosis NOS. 

Psychosis that lasts < 1 day is by definition psychosis NOS and may not be 
of clinical concern. 

Many of the criteria for diagnosing schizotypal personality disorder can be 
thought of as attenuated psychotic symptoms. A good history may therefore 
be necessary to differentiate schizophrenia, residual type, from schizotypal 
personality disorder. 

Treatment 

Antipsychotic medications remain the mainstay for both acute and main¬ 
tenance treatment of schizophrenia. All antipsychotics act as dopamine re¬ 
ceptor antagonists, in particular binding strongly to D2 and D4 receptors. 
This has led to the dopamine theory of psychosis , which is also supported 
by the fact that many psychosis-inducing agents (e.g., amphetamines, co¬ 
caine, carbidopa) act to increase dopamine release. 

The newer atypical antipsychotics also act as antagonists at the 5-HT2 
postsynaptic serotonin receptor. The one exception to this is aripiprazole 
(Abilify), which is a partial agonist at both the D2 and 5-HT2 receptors. 
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In schizophrenia, initial response to antipsychotic medications usually 
takes from 1 to 4 weeks (very early responses tend to be associated with 
sedative properties), and optimal response can take up to several months. 
On a population level, full response is typically achieved at doses equiva¬ 
lent to 5-15 mg of haloperidol. 

See Table 5-2 for commonly prescribed antipsychotics and their rough 
dose equivalents. 

In first-episode schizophrenia, medication should be continued for at least 
6 months to 1 year after remission of symptoms, and a recurrent or treat¬ 
ment-resistant course suggests the need for chronic medication use. This is 
based on the knowledge that long periods of untreated psychosis lead to a 
significantly worse prognosis. 

Measures of psychotic symptom intensity and associated agitation tend to 
show a significant reduction after initiation of antipsychotics. These med¬ 
ications, however, have relatively little efficacy on negative symptoms or 
cognitive dysfunction. This has led some researchers to suggest that treat¬ 
ment outcomes be tracked on the basis of positive symptoms (hallucina¬ 
tions, delusions, paranoia, disorganization), negative symptoms (affect 
flattening, avolition, alogia) and cognitive symptoms (deficits in working 
memory, attention, concentration, and global processing speed). 

The advantage to this symptom-tracking system is that symptoms in each 
cluster covary, but are somewhat independent of the other two clusters. 

Complications 

Schizophrenia is associated with a 5-10% suicide rate, most of which oc¬ 
curs within the first few years after diagnosis. 

Many common chronic medical illnesses, such as diabetes, hyperten¬ 
sion, and heart disease, exist at higher rates in people with schizophrenia 
than in the general population. These conditions are often exacerbated by 
heavy tobacco, alcohol, and/or drug use, as well as the side effects of antip¬ 
sychotic medications. 

Several of the atypical antipsychotics are associated with significant weight 
gain and the risk of developing metabolic syndrome followed eventually by 
type II diabetes. 


table 5 - 2. Common Medications Used in Schizophrenia 


Antipsychotic 

Therapeutic Dose 

Common Side Effects 

Haloperidol (Haldol) 

5-15 mg/day 

EPS, TD, blunting 

Risperidone (Risperdal) 

2-4 mg 

EPS, TD, blunting 

Olanzapine (Zyprexa) 

5-15 mg 

Sedation, weight gain 

Quetiapine (Seroquel) 

200-600 mg 

Sedation, weight gain 

Ziprasidone (Geodon) 

80-200 mg 

Sedation, cardiac effects 

Aripiprazole (Ability) 

10-20 mg 

Restlessness, headache 


EPS, extrapyramidal side effects; TD, tardive dyskinesia (with chronic use). 



For treatment-resistant 
schizophrenia r, clozapine 
(Clozaril) has been shown to 
have superior efficacy to other 
antipsychotics. It is rarely used 
as a first-line treatment 
because of the risk of 
agranulocytosis. 



It is clinically useful to divide 
the symptoms of 
schizophrenia into positive », 
negative, and cognitive, as 
these three types of symptoms 
tend to cluster in individuals 
with the disorder. 



In general, the second- 
generation antipsychotics 
("atypicals") have a higher 
rate of weight gain, metabolic 
syndrome, and diabetes than 
the first-generation 
antipsychotics ("typicals"). 
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Tardive dyskinesia (TD) is due 
to chronic blockade of brain 
dopaminergic systems. 
Extra pyramidal symptoms 
(EPS) tend to be associated 
directly with initiating or 
increasing dosage of 
antipsychotic medication. In 
general[ the first-generation 
antipsychotics ("typicals") 
have a higher rate of EPS and 
TD than the second- 
generation antipsychotics 
("atypicals"). 



Long-term prognosis in 
schizophrenia is best 
correlated with the severity of 
cognitive symptoms. 


Schizophrenia is also associated with a variety of motor deficits. Many of 
these predate the onset of psychotic symptoms, and are often described as 
neurologic “soft signs" (e.g., mild stiffness, mild apraxia, or other mild frontal 
release signs). These premorbid motor abnormalities are to be distinguished 
from many of the more severe basal ganglia dysfunctions associated with anti¬ 
psychotic use. In particular, several of the typical antipsychotics are associated 
with significant risk of developing tardive dyskinesia (TD) or parkinsonism. 
TD encompasses a variety of refractory repetitive muscle movements —often 
involving the face, torso, or upper extremity—that can result as a response to 
chronic blockade of brain dopaminergic systems. This separates them from 
extrapyramidal symptoms (EPS), which tend to be associated directly with ini¬ 
tiating or increasing dosage of antipsychotic medication. 

Prevention 

To date, there is no known prevention strategy, though early detection and 
early treatment consistently lead to better prognoses, including the possi¬ 
bility of full symptom remission. 

Newer data suggests that avoiding heavy marijuana use during adolescence 
can help reduce the risk of developing schizophrenia in people at genetic 
risk for the disorder. 

Prognosis 

Untreated, schizophrenia tends to follow a chronic degenerative course 
during the first decade after diagnosis, with function slowly decreasing and 
symptoms often waxing and waning in response to stressors. 

Hospitalization rates and symptom severity tend to be better in people who 
received a full trial of antipsychotic medication within the first 1-3 years of 
symptom onset. 

Good prognostic factors include onset of first psychotic symptoms within 4 
weeks of first decline in function, high premorbid functioning, confusion, or 
perplexity at the height of psychotic symptoms and the absence of flattened 
affect. 

Abuse of illicit drugs is often associated with a poorer illness course. 

Family support and a reduction in displays of strong negative emotion (an¬ 
ger, contempt, crying, etc.) have been shown to reduce the risk for relapse 
in chronic schizophrenia. 

At the population level, positive symptoms (hallucinations, delusions, 
paranoia, disorganization) are associated with frequency of hospitalization, 
but have little correlation with long-term functional outcome. Negative 
symptoms (affect flattening, avolition, alogia) have a moderate correlation 
to long-term functional outcome. Cognitive symptoms (deficits in working 
memory, attention, concentration, and global processing speed) have the 
strongest correlation to long-term functional outcome. 
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SCHIZOAFFECTIVE DISORDER 


♦ You begin treating a 23-year old woman with no prior history of psychosis 
who was discharged from the hospital after a depressed episode in which 
she had religious delusions and disorganized speech. Both her depression 
and her psychotic symptoms resolve after several weeks of treatment with psy¬ 
chotherapy and citalopram, and she is given a tentative diagnosis of major de¬ 
pression with psychotic features. Over the course of further treatment, what symp¬ 
tom presentation would change your diagnosis to schizoaffective disorder, 
depressive type? The presence of Criterion A for schizophrenia (one or more of the 
four psychotic symptoms and/or the negative symptoms) for at least 2 weeks, in 
the absence of any significant mood symptoms. 


Schizoaffective disorder represents prominent mood episodes in the context 
of chronic psychosis. It remains unclear if schizoaffective disorder represents a 
unique genetic phenotype or simply the superimposing of a psychotic disorder 
and a mood disorder. 

To differentiate it from mood disorders with psychotic features, psychotic 
symptoms must persist in the absence of major mood episodes. 

Prevalence rates are less well studied than in schizophrenia, but are as¬ 
sumed to be similar. 

Age of onset and genetic risk is similar to that of schizophrenia, but the 
long-term prognosis tends to be better. There is a slightly higher preva¬ 
lence in women than in men. 

Diagnosis 

In order to diagnose schizoaffective disorder, a person must have mood 
episodes that would meet criteria for either major depressive disorder or bi¬ 
polar disorder, in addition to at least 2 weeks of symptoms that would meet 
Criterion A for schizophrenia diagnosis in the absence of significant mood 
symptoms. 

The disorder requires a specifier: bipolar type or depressive type , which is 
wholly based on the pattern of mood episodes present in the absence of 
significant mood symptoms. 



Schizoaffective disorder 
requires at least 2 weeks of 
Criterion A symptoms ; while 
schizophrenia requires at 
least 7 month of Criterion A 
symptoms. 


Differential Diagnosis 

In addition to the other brief and chronic psychotic disorders (see Differ¬ 
ential Diagnosis for schizophrenia), primary mood disorders with psychotic 
features (e.g., major depressive disorder with psychotic features and bipolar 
disorder with psychotic features) must be ruled out. 

Because schizophrenia is often associated with transient mood disturbance, 
the diagnosis of schizoaffective disorder can be made only if the mood dis¬ 
turbance is present for a substantial portion of the entire duration of ill¬ 
ness. 

The diagnosis of schizoaffective disorder requires chronic or recurrent 
mood episodes and at least 2 weeks of Criterion A symptoms in the ab¬ 
sence of a major mood episode. Consequently, it is common for someone 
previously diagnosed with a mood disorder or schizophrenia to subse¬ 
quently become reclassified as having schizoaffective disorder. 
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Treatment 



The mainstay of treatment in schizoaffective disorder is a combination of anti¬ 
psychotic medications and, depending on the subtype of schizoaffective disor¬ 
der, either mood stabilizers or antidepressants (Table 5-3). 

Complications 

The complications of schizoaffective disorder are similar to that of schizo¬ 
phrenia. 

In addition, clinicians should be aware of the possible long-term side ef¬ 
fects of treatment with mood stabilizers. 

Anti-epileptics can cause weight gain and liver toxicity. 

Tithium can cause kidney toxicity and hypothyroidism. 

Prevention 

There are no known primary preventative measures for schizoaffective disor¬ 
der, though persons at high genetic risk are advised to avoid heavy drug or 
alcohol use. 


table 5 - 3. Common Medications Used in Schizoaffective Disorder 


Antipsychotic 

Therapeutic Dose 

Common Side Effects 

Haloperidol (Haldol) 

5-15 mg/day 

EPS, TD, blunting 

Risperidone (Risperdal) 

2-4 mg 

EPS, TD, blunting 

Olanzapine (Zyprexa) 

5-15 mg 

Sedation, weight gain 

Quetiapine (Seroquel) 

200-600 mg 

Sedation, weight gain 

Ziprasidone (Geodon) 

80-200 mg 

Sedation, cardiac effects 

Aripiprazole (Ability) 

10-20 mg 

Restlessness, headache 

Mood Stabilizers 

Lithium (Lithobid) 

600-1200mg 

Sedation, hypothyroidism 

Valproic acid (Depakote) 

500-2000 mg 

Sedation, weight gain 

Carbamazepine (Tegretol) 

400-1200 mg 

Sedation, anemia 

Lamotrigine (Lamictal) 

200-400mg 

Sedation, rash 

Antidepressants 

Fluoxetine (Prozac) 

10-40 mg 

Activation or sedation, nausea, 
sexual side effects 

Paroxetine (Paxil) 

10-40mg 

Activation or sedation, nausea, 
sexual side effects 

Sertraline (Zoloft) 

50-200mg 

Activation or sedation, nausea, 
sexual side effects 

Citalopram (Celexa) 

20-60 mg 

Activation or sedation, nausea, 
sexual side effects 

Venlafaxine (Effexor) 

75-300 mg 

Activation or sedation, nausea, 
sexual side effects 

Bupropion (Wellbutrin) 

100-450 mg 

Activation, tremor 

Duloxetine (Cymbalta) 

30-60 mg 

Activation or sedation, nausea, 
sexual side effects 
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DELUSIONAL DISORDER 


♦ A 40 year-old man is brought to the emergency department (ED) after 
threatening his female neighbor's husband. On interview, he reports that "I 
had to do it; it was the only way she would know for sure that I loved her. 
She knows we're meant to be together and wanted me to do it." When you read 
the police report, the woman in question states clearly that, while she has seen 
him occasionally, she has never interacted with this man before and doesn't even 
know his name. What is the best diagnosis? Delusional disorder, erotomanic 
type. 


Delusional disorder represents the chronic (> 1 month) presence of one or 
more nonbizarre delusions in a person who has never met Criterion A for 
schizophrenia. Psychosocial functioning is not significantly impaired outside 
of the direct impact of the delusion itself. 



The definition of a nonbizarre 
delusion includes situations or 
perceptions that could 
conceivably occur in real life, 


Diagnosis 

The diagnosis of delusional disorder requires that the delusion(s) in question 
have been persistent for at least 1 month in a person who has never met Crite¬ 
rion A for schizophrenia. Tactile, gustatory, or olfactory hallucinations may be 
present if they relate directly to the delusional theme, but auditory or visual 
hallucinations should not be prominent. Any mood symptoms associated with 
the delusion must have been brief relative to the duration of the delusion it¬ 
self. 


though by definition they will 
have no evidence to support 
them. 


Differential 

If a chronic delusion is bizarre, then it meets criteria for schizophrenia , not 
requiring another psychotic symptom or the presence of negative symp¬ 
toms. 

Delusions often occur in people with dementia , especially that of Alzheim¬ 
er's type, so be sure to assess for memory impairment. 

Delusions are common during depression and mania, but the diagnosis of 
delusional disorder requires the persistence of the delusion in the absence 
of a major mood episode. 

If a person has had a persistent delusion and another psychotic symptom 
or one or more negative symptoms, then the correct diagnosis is either 
schizophreniform disorder or schizophrenia , depending on how function 
has been impaired. 


Treatment 

Antipsychotic medications are generally less effective in delusional disorder than 
in other types of chronic psychosis, though they may be helpful in some cases. 
Psychotherapeutic approaches recommend avoiding direct confrontation of the 
delusion and instead focusing on its negative behavioral consequences. 

Complications 

People with delusional disorder , somatic type may have chronic problems 
associated with having had many unnecessary medical interventions or 
surgeries. 
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People with delusional disorder , erotomanic , persecutory , or jealous type , 
may have come into contact with the legal system due to their delusional 
beliefs. 

Prevention 

There are no known primary preventative measures for delusional disorder. 



BRIEF PSYCHOTIC DISORDER 


• A 68-year old woman with no known medical or psychiatric history is 
brought to the ED from her home after assaulting her husband and daugh¬ 
ter, allegedly because they were "devils who wanted to kill me" On inter¬ 
view, she is confused and disoriented, alternating between periods of alertness 
and sedation. When asked about the assault, she again mentions devils, claiming 
to see an "evil spirit" above you, "possessing your mind" What is the best diagno¬ 
sis? Delirium. 


• A 38-year old man is found wandering along the beach alone, talking to 
himself and looking fatigued and disheveled. In the hospital, he is initially 
tangential and difficult to understand, but endorses constant "whispers" in 
his ear "telling me what it's like in the afterlife." You are able to contact a family 
member, who states that his family has been unable to find him since his wife's 
funeral 3 days ago, before which time "he seemed to be doing okay." After 2 days 
of observation, his symptoms resolve spontaneously without medication or psy¬ 
chotherapy. What is the best diagnosis? Brief psychotic disorder. 


Brief psychotic disorder is defined by the sudden onset of one or more psy¬ 
chotic symptoms (hallucinations, delusions, or paranoia; disorganized speech; 
or grossly disorganized or catatonic behavior) that last from between 1 day and 
1 month and involve an eventual return to normal function. 

Differential Diagnosis 

Depending on the type of psychotic symptom, the level of functional im¬ 
pairment, and the speed at which symptoms remit, it may be difficult to 
distinguish new onset of a brief psychotic disorder from an eventual course 
of schizophrenia , schizoaffective disorder , or delusional disorder. 

Any psychosis that lasts for < 1 day and does not have an obvious physi¬ 
ological or substance trigger is by definition psychosis NOS. 

Diagnosis 

Brief psychotic disorder often occurs in the context of an obvious stressor, or 
soon after birth (postpartum onset), but it need not have an obvious trigger. 
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Treatment 

Antipsychotic medications are indicated for the acute reduction of the psy¬ 
chotic symptoms themselves. In general, doses listed in Table 5-3 are indi¬ 
cated, with medication use expected to continue only until the symptoms 
have fully remitted. 

Special attention should be paid to working to resolve any stressors that 
seem associated with the onset of psychotic symptoms. 

Complications 

By definition, there are no long-term psychiatric sequelae to brief psychotic 
disorder, though certain actions made during delusional states can have sig¬ 
nificant functional consequences. 

Prevention 

There are no known primary preventative measures for brief psychotic dis¬ 
order. 

Because postpartum psychosis can have devastating consequences, screen¬ 
ing for mood and psychotic symptoms is important after a woman gives 
birth, especially if she has a history of mental illness. 
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SUBSTANCE USE DISORDERS 


Substance use disorders (SUDs) form a broad category of disorders related to 
the use and abuse of substances (i.e., alcohol, cocaine, opiates, etc.) that re¬ 
sult in psychological distress (i.e., depression, anxiety), social dysfunction (i.e., 
loss of job and relationships) and biological (i.e., liver damage, abscesses) con¬ 
sequences. The Diagnostic and Statistical Manual of Mental Disorders ? 4th 
edition (DSM-IV-TR) divides this category into specific types of problems with 
substance use and substance-induced disorders themselves. Intoxication and 
withdrawal states are examples of states that must be considered in assessing 
and treating the spectrum of SUDs. 


SUBSTANCE-RELATED DISORDERS 



Substance Dependence 


Substance 
Dependence— 
The 4 C's 

Loss of Control 
Compulsive use 
Cravings 
Consequences 



A patient's first Dill has poor 
predictive value for abuse 
diagnoses , but additional 


Substance dependence is defined as the set of physiological, cognitive, and 
behavioral symptoms that occur as a result of the continued use of any sub¬ 
stance, despite a pattern of negative consequences. To meet DSM-IV crite¬ 
ria for diagnosis of substance dependence, one must have a maladaptive 
pattern of use that causes clinically significant impairment or distress. The 
patient must also meet three of the following symptoms at some point within 
a 12-month period: 

Tolerance (needing greater amounts of the substance to achieve the same 
effect or markedly reduced effect with a previously effective drug dose). 
Withdrawal (either a characteristic withdrawal syndrome or a pattern of us¬ 
ing the substance to avoid a withdrawal). 

Pattern of using more of a substance or using it over a longer period than 
intended. 

Persistent desire or a history of unsuccessful attempts to decrease use of the 
substance. 

Targe amount of time spent acquiring, using, or recovering from the ef¬ 
fects of the substance. 

Significant social, occupational, or recreational activities are given up or 
reduced in order to use the substance. 

Drug use continues despite awareness of the substance is causing or exac¬ 
erbating physical or mental health problems. 


Substance Abuse 


subsequent DUIs have high 
predictive values. 



The ratio of abuse to 
dependence in most drugs is 
10:1 An exception to this is 
opiates , where the ratio of 
abuse to dependence is 3:1. 


A diagnosis of substance abuse is made when a maladaptive pattern of use of 
the substance leads to clinically significant impairment or distress in one or 
more of the following, occurring within a 12-month period: 

Recurrent substance use causing failure to fulfill major role obligation at 
work, school, or home (missing work because of hangovers). 

Recurrent substance use in situations that cause a physical hazard (driving 
or operating machinery under the influence). 

Recurrent substance-related legal problems (arrests for public drunkenness 
or drug dealing). 

Continued use despite recurrent or persistent social or interpersonal prob¬ 
lems that are caused or exacerbated by the effects of the substance. 

Has never met criteria for substance dependence for this particular sub¬ 
stance. 
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Intoxication 

Intoxication is defined as the maladaptive behaviors or psychological changes 
that develop shortly after the ingestion of a substance and are not caused by a 
medical condition or other mental disorder. 

Intoxication is present in both substance abuse and dependence. However, 
the presence of intoxication does not necessarily represent a diagnosis of sub¬ 
stance abuse or dependence. Intoxication syndromes vary, depending on the 
particular substance, and the effects are generally reversible with time. They 
rarely require medical intervention except for certain acute situations that in¬ 
volve severe dangerousness. 


Withdrawal 

Withdrawal is defined as the maladaptive behaviors or psychological changes 
that develop after cessation or reduction of a substance, especially after a pe¬ 
riod of heavy, prolonged use. Withdrawal symptoms are typically character¬ 
ized by the opposite effects of the substance one is withdrawing from. Symp¬ 
toms of withdrawal are different than those related to a medical condition or 
other mental disorder. 


Polysubstance Dependence (PSD) 

The term polysubstance dependence is frequently misused. PSD does not ap¬ 
ply to abuse or dependence on multiple substances. It refers only to a situation 
in which no individual substance meets criteria for a diagnosis of substance 
or dependence, but effects of multiple substances considered concurrently do 
meet criteria for substance dependence. 


Other Substance-Induced Disorders 

Substance intoxication/withdrawal delirium. 
Substance-induced persisting dementia. 
Substance-induced persisting amnestic disorder. 
Substance-induced psychotic disorder. 
Substance-induced mood disorder. 
Substance-induced anxiety disorder. 
Substance-induced sexual dysfunction. 
Substance-induced sleep disorder. 


Assessment of Substance Disorders 

Take a detailed history: How much do they use? How much money do 
they spend? How often? 

You must ask about every drug, and don't forget about nicotine. 

Collect collateral information. 

Screen for mood, anxiety, and psychotic disorders (see Table 6-1). 

Observe for signs that suggest substance abuse (see Table 6-2). 

Consider route of administration. 

Perform appropriate laboratory tests (see Table 6-3). 



The number one co-occuring 
diagnosis in substance abuse 
or dependence is abuse or 
dependence of another 
drug. 



Eighty percent of all injection 
drug users are exposed to 
hepatitis C within 1 year of 
injecting drugs. 
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TABLE 6 -1. Co-Occurring Disorders 


Psychiatric Diagnosis 

Substance Abuse Disorder 

Antisocial personality 

80-85% 

Bipolar disorder 

60% 

Schizophrenia 

45-50% 


Treatment of Substance Use Disorders 

General principles: 

Substance use disorders are chronic relapsing disorders like hyperten¬ 
sion, diabetes, and asthma. They should be managed as such, (e.g., do 
not discharge patients for relapse). Relapses are symptoms of the disor¬ 
der. 

Detoxification: 

Is only a preparatory step for further treatment. 

It is not a treatment unto itself. 

Relapse prevention: 

Getting sober is easy. Staying that way is incredibly hard. 

Interventions tend to have small effect sizes individually, but when 
combined can help to keep a patient sober. 


CAFFEINE 


Caffeine is the most commonly used substance worldwide. It is found in cof¬ 
fee, caffeinated sodas, tea, and in a number of medications. 

TABLE 6 - 2. Signs of Substance Abuse and Dependence 


Drug of Abuse Signs of Substance Use Disorders 


Opiates 

Needle marks, old scars, pupillary miosis (with intoxication), 
pruritis, consitpation, hepatitis C infection. 

Alcohol 

Enlarged or shrunken liver, alcohol on breath, spider 
angiomata, palmar erythema, elevated liver function tests, 
elevated prothrombin time/lnternational Normalized Ratio. 

Cocaine and Stimulants 

Burn marks on dominant finger and lips if smoking, dilated 
pupils, rapid speech, elevated blood pressure, tachycardia, 
nasal problems when snorted, needle marks. 

Cannabis 

Bloodshot eyes, hunger, tachycardia. 

Sedative/Hypnotics 

Sleepiness, poor coordination. 

Tobacco 

Smells of cigarettes, nicotine stains, elevated carboxylated 
hemoglobin. 
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table 6 - 3. Substance Abuse Laboratory Tests and Detection Periods 


Substance 

Urine 

Hair 

Blood 

False Positives 

Alcohol 

3-5 days via ethyl gluconoride 
(EtG) metabolite or 10-12 

hours via traditional method 

Can detect use 

over long period 

of time 

up to 12 

hours 

Mouthwash, some sugarless 

candies 

Amphetamines, 

MDMA (except 
methamphetamine) 

1-2 days 

Up to 90 days 

12 hours 

Pseudoephedrine, bupropion, 
amantadine, chloroquine, 
chlorpromazine, desipramine, 
ephedrine, labetalol, 
phenylephrine, ranitidine, 
selegiline, trazodone, tyramine 

Methamphetamine 

2-4 days 

Up to 90 days 

24 hours 

Pseudoephedrine 

Barbiturates (except 
phenobarbital) 

2-3 days 

Up to 90 days 

1-2 days 

Phenytoin, primidone 

Phenobarbital 

7-14 days 

Up to 90 days 

4-7 days 

None 

Benzodiazepines 

Short-term use use: 3 days 

Chronic use (over 1 year): 

4-6 weeks 

Up to 90 days 

6-48 

hours 

Sertraline, oxaprozin 

Cannabis 

Depending on use, several 
days to > 2 months 

Up to 90 days 

12 hours 

Dronabinol, efavirenz, hemp 

seed oil 

Cocaine 

2-4 days 

Up to 90 days 

24 hours 

Topical anesthetics containing 
cocaine (TAC) 

Heroin 

2-5 days 

Up to 90 days 

6 hours 

Poppy seeds (depending on 
assay sensitivity) 

Lysergic acid 
diethylamide (LSD) 

2-24 hours 

Up to 3 days 

< 3 hours 

None 

Methadone 

3 days 

Up to 30 days 

24 hours 

None 

Phencyclidine (PCP) 

2 weeks to 1 month 

Up to 90 days 

24 hours 

None 


Note: Drug testing itself is not treatment. It is part of monitoring to assess treatment efficacy. Reinforcement with drug testing is 
best used when patients have negative urine drug screens vs. punishing patients with positive toxicology tests. 



Pharmacology and Mechanism 

Xanthine-type drug. 

Gastrointestinal absorption, metabolized by liver. 

■ Half-life: 3-7 hours. 

Competes for adenosine binding sites and releases norepinephrine. 


59 


SUBSTANCE USE DISORDERS 




SUBSTANCE USE DISORDERS 



Inhibits breakdown of cyclic adenosine monophosphate (cAMP) and en¬ 
hances action of cyclic guanosine monophosphate (cGMP). 

Effects/Intoxication 

Psychological: Enhanced concentration, alertness, insomnia, feeling of 
well-being, anxiety, irritability. 

Physical: Increased cardiac contractility, decreased vascular resistance (at 
low doses), increased vascular resistance (at higher doses). 

Overdose is rare due to tolerance but can include hyperstimulation, anxi¬ 
ety, dizziness, tinnitus, rare visual hallucinations 

Withdrawal 

Symptoms: Headaches, lethargy, irritability, fatigue, muscle tension. 

Peaks at 48-96 hours and resolves within a week. 

Treatment not usually needed. 


NICOTINE 



Tobacco use is the number 
one preventable cause of 
death in the United States. 


• A 23-year-old female presents to a primary care clinic with complaints of 
chronic cough and sore throat. She is concerned about her weight but de¬ 
nies any history of bingeing, purging, or dietary restriction. On further re¬ 
view of systems, she denies any history of eating disorder symptoms. She is taking 
oral contraceptive pills and smokes 5-7 "ultra-light" cigarettes per day. What is the 
diagnosis, and what would you recommend as a treatment plan? 

This patient has tobacco use disorder/nicotine dependence. Her physician 
should warn her of the dangers of smoking, especially combined with oral con¬ 
traceptive medications (increased risk of blood clots, strokes.) In addition, she 
should be offered assistance with quitting smoking and a follow-up appointment 
should be made to assess her progress. 


Tobacco use is the number-one preventable cause of morbidity and mortal¬ 
ity worldwide. The principal psychoactive ingredient in tobacco is nicotine. 
Tobacco is most commonly smoked in the form of cigarettes or chewed. To¬ 
bacco smoke contains nearly 4000 different substances, including tar, ammo¬ 
nia, benzene, carbon monoxide, and polyaromatic hydrocarbons. 


Pharmacology and Mechanism 

Xanthine-type drug. 

Binds primarily at the a4p2 nicotinic receptor, which is distributed heavily 
throughout the central nervous system (CNS). 

Has effects on dopamine, norepinephrine, acetylcholine, glutamate, va¬ 
sopressin, serotonin, gamma-aminobutyric acid (GABA), and beta-endor¬ 
phin. 
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Epidemiology 

Prevalence of 22% in the United States with significant regional variation. 
Male > female. 

More than 80% of all smokers were everyday smokers. 

Most smokers begin prior to age 18. 

More than one-third of smokers will die prematurely from smoking-related 
illness. 

High comorbidity with depression, bipolar disorder, substance abuse. 

Nicotine Effects 

Nicotine improves memory and cognition, reduces appetite, modulates 
mood, and reduces anxiety. 

Adverse physical effects: Increases risk of cancer, cardiovascular disease, re¬ 
spiratory disease, birth defects, impotence, cataracts, Alzheimer's disease. 
Nicotine tolerance develops rapidly and reliably. 

Nicotine Withdrawal 

Nicotine-dependent individuals experience nicotine withdrawal within 
hours of last use. 

Common withdrawal symptoms include anxiety, irritability, anger, diffi¬ 
culty concentrating, appetite increase, depression, and poor sleep. 
Withdrawal symptoms from attempts to quit “cold turkey" peak at 12-24 
hours and typically resolve within 72 hours. 

Treatment 

Each year, about 70% of smokers say they want to quit, and about 30% try 
to quit. Only 5-20% of those who try to quit have success. 

Psychosocial interventions: 

Brief intervention: Spending 3 minutes discussing smoking with pa¬ 
tients during appointments can increase quit rates by 50%. It is im¬ 
portant to routinely monitor, instruct about health risks, assess level of 
readiness to quit, suggest changes, and follow-up. 

Individual and group counseling. 

Cognitive-behavioral therapy (CBT). 

Pharmacotherapy interventions: 

Nicotine replacement: Goal is to replace “dirty nicotine" with “clean 
nicotine"; nicotine preparations: patches, gum, lozenges, nasal spray, 
inhaler; may take weeks to years to work; success rate (smoke free after 
1 year): 8-12%. 

Bupropion: Likely mechanism: dopaminergic antidepressant; side ef¬ 
fects: anxiety, nausea, insomnia, dry mouth; success rate (smoke free 
after 1 year): 15-18%. 

Varenicline: Mechanism: a4[32 —nicotine receptor partial agonist; side 
effects: nausea, abnormal sleep/dreams, dizziness, fatigue; success rates 
(smoke free after 1 year): 20-42%. 



61 


SUBSTANCE USE DISORDERS 


SUBSTANCE USE DISORDERS 


ALCOHOL 



• A 54-year-old man is found unconscious and brought to the emergency 
department (ED) by ambulance. His blood alcohol content (BAC) is 0.091. 
He admits to drinking alcohol almost every day, except when he is out of 
money. He reports that he feels sober currently, but if he does not get a drink 
soon, he will be "shaky." You explain to him his liver function tests are elevated. 
He tells you that several doctors have told him that over the years. What is the 
diagnosis? 

Alcohol dependence. He has symptoms of alcohol use for most of the time, 
tolerance (feeling sober at 0.091% BAC). He also reports a withdrawal history if he 
does not drink. He has continued use despite medical consequences of elevated 
liver enzymes. 


Alcohol has CNS effects at almost every neurotransmitter system. Alcohol, 
acutely administered, increases serotonin, dopamine, and GABA transmission 
and inhibits N-methyl-D-aspartate (NMDA) system activity. Alcohol causes 
behavioral changes that are influenced by age, weight, gender, food consump¬ 
tion, and prior experience with alcohol. Women are more susceptible to the 
intoxicating as well as a deleterious effects of alcohol due to overall decreased 
body water content and hormonal effects. 



There is a strong genetic 
component in alcoholism. 


Epidemiology 

Alcohol use disorders have a lifetime prevalence of 10% of men and 5% of 
women. 

Groups particularly at risk for alcohol use disorders include patients with 
family histories of alcoholism, trauma victims, and those with antisocial 
and borderline personality disorders. 

Family history accounts for about 60% of the variance in developing alcohol 
dependence. Trauma is another risk factor for alcoholism. 

Early development of high tolerance is predictive of alcohol dependence. 


Medical Consequences 

Medical side effects: Liver damage, pancreatitis, refractory hypertension, 
hypertriglyceridemia, increased risk of breast cancer, and alcoholic gastri¬ 
tis and ulcers. 

Alcohol affects the production of all types of blood cells. 

Alcohol's effects on the CNS typically occurs in the setting of mental 
clouding during intoxication. 

Alcoholic dementia is an area of controversy. It is unclear whether the di¬ 
rect effects of alcohol or, rather, related nutritional deficiencies cause the 
most damage. 
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Wernicke-Korsakoff Syndrome 


• A 43-year-old man presents to the ED complaining of "the shakes" He 
drinks 1 liter of vodka per day and has minimal additional PO consump¬ 
tion. His last drink was 5 hours earlier. He was started on 5% dextrose in 
normal saline solution (D5NS). He rapidly developed ophthalmoplegia, amnesia, 
and confusion. What happened? What is the next step in management? 

Wernicke-Korsakoff's disease was probably precipitated in this patient due to 
receiving dextrose in the setting of thiamine deficiency. The patient should receive 
thiamine immediately, although this condition may not be reversible. 


Wernicke-Korsakoff syndrome is a consequence of thiamine deficiency in 
susceptible individuals (especially those with transketolase deficiency). 
Wernicke's encephalopathy results from acute thiamine deficiency, and 
Korsakoff's psychosis consists of chronic changes. 

Wernicke's encephalopathy: Confusion, nystagmus, ophthalmoplegia, 
anisocoria, ataxia, commonly includes a sixth cranial nerve palsy, po¬ 
tential for coma and death. 

Korsakoff's psychosis: Anterograde and retrograde amnesia, confabulation. 
Treatment consists of giving supplemental thiamine. This must be given 
prior to administration of glucose, or the condition can be worsened. 


Alcohol Withdrawal 

Mild to moderate symptoms: Anxiety, shakiness, emotional volatility, irri¬ 
tability, depression, fatigue, confusion, headache, nausea, vomiting, loss of 
appetite, insomnia, palpitations, hand tremor. 

Severe symptoms: Agitation, fever, convulsions, blackouts, delirium tremens. 
Alcoholic hallucinosis: Rare, develops 12-24 hours after drinking, in¬ 
volves auditory hallucinations, no physical symptoms, resolves on its own. 

Delirium tremens (DTs): 

Severe form of alcohol withdrawal that leads to delirium, tremors, sei¬ 
zures, visual hallucinations, and often death. 

Besides past history of DTs, the best predictor of impending DTs is a 
seizure. 

DTs show up 72-96 hours after last drink. 

Even when treated, DTs carry 10-15% mortality. 

Prevent DTs with the use of benzodiazepines (e.g., diazepam, chlordi- 
azepoxide, lorazepam). 



The presence of grossly 
normal sensorium 
distinguishes alcoholic 
hallucinosis from delirium 
tremens. 


Treatment for Dependence 

Assess for chronic use by testing for these findings: 

Elevated liver functions: aspartate transaminase (AST) at twice the level 
of alanine transaminase (ALT) is a classic ratio but has poor specificity. 
Elevated gamma-glutamyl (GGT): 70-80% sensitive and specific. 
Elevated % carbohydrate deficient transferring (CDT): 70-80% specific. 
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Macrocytic anemia. 

Elevated amylase/lipase (with alcoholic pancreatitis). 

Most do not seek treatment until into their late 40s or 50s. 

Alcoholism requires chronic management. Detoxification is not a cure. 

Psychosocial treatment: 

Brief intervention: Counseling and education about medical conse¬ 
quences of drinking. 

CBT: Founded on learning theory, focuses on situations and triggers 
for use. 

Alcoholics Anonymous: 12-step model with a dose-response curve (e.g. 
more meetings predict greater sobriety). However, is not a medical 
treatment. 

Relapse prevention therapy: Helps patients identify and cope effectively 
with high-risk situations, manage urges and craving, and implement 
damage control procedures during relapses. 

Medication treatment: See Table 6-4. 


CANNABIS 


• A 35-year-old female presents to the ED. She complains of palpitations, 
anxiety, shortness of breath, and numbness in her fingers and around her 
mouth. She reports that "everybody knows what I'm doing." She denies any 
prior history of medical problems or panic attacks. She does report smoking can¬ 
nabis for the first time 1 hour prior. What is the diagnosis? Cannabis-induced 
anxiety disorder. This patient is having an adverse reaction to first-time cannabis 
use. 


Cannabis (marijuana) is the most widely used illicit drug worldwide. Numer¬ 
ous preparations exist, including dried tops of the plant (the buds), hashish (pro¬ 
cessed, concentrated form), and hemp oil. Cannabis is harvested from the canna¬ 
bis plant, which has three main species (Cannabis sativa , indica , and ruderalis). 

The principal psychoactive ingredient in cannabis is tetrahydrocannabinol 
(THC), but roughly 60 additional cannabinoids exist in cannabis. THC con¬ 
centration in cannabis can vary widely from 1.5% to 35% THC by weight. The 
majority of cannabis ranges between 2% and 5% THC by weight. Cannabis is 


TABLE 6-4. Medications for the Treatment of Alcohol Abuse 


Medication 

Contraindications 

Side Effects 

Drug Interactions 

Disulfiram 

Alcohol, metronidazole, coronary 
artery disease 

Disulfiram-alcohol reaction, 
hepatitis, peripheral neuropathy, 
psychosis, metallic aftertaste, 

drowsiness 

Warfarin, isoniazid, 
metronidazole, any 
nonprescription drug containing 
alcohol, phenytoin 

Naltrexone 

Opioids, acute hepatitis or liver 

failure 

Hepatotoxicity, nausea, anxiety, 
fatigue 

Opioid analgesics (blocks action) 

Acamprosate 

Severe renal failure 

Diarrhea, drowsiness, rare 

suicidal ideation 

No clinically relevant interactions 

known 
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most commonly smoked and has an onset of action within 30 seconds, peaking 
at 15-30 minutes, with a total duration of intoxication lasting 2-4 hours and 
residual effects of intoxication lasting up to 8 hours. When eaten, cannabis-con¬ 
taining products typically have a delayed onset of action and peak intoxication. 

Pharmacology 

THC is metabolized in the liver into delta-9-tetrahydrocannabinol. 

THC and delta-9-THC are fat-soluble molecules that can be detected in 
the urine of heavy users for up to 30 days, although most routine cannabis 
users test negative within 2-4 days. 

Cannabinoids are neuromodulators that attach to postsynaptic receptors 
and affect firing rates of presynaptic receptors. 

The two principal subtypes of endocannabinoid receptors are CB1 and 
CB2. CB1 agonists reduce calcium influx by blocking the activity of voltage- 
dependent calcium channels and modulating potassium channel activity. 
CB2 receptors are located in peripheral tissues, especially Killer T-Cells and 
macrophages. 

Effects 

Euphoria, giddiness, altered perception of time, appetite stimulation, per¬ 
ceptual enhancement, and change in level of consciousness. 

Hallucinations are uncommon in the use of cannabis but may be pres¬ 
ent with high doses. 

Cannabis intoxication affects short-term memory and cognition. 
Adverse effects may include suspiciousness and paranoia. 

Confusion, disorientation, and frank delirium may be present with severe 
intoxication. 

Physiological effects: Dry mouth, mild tremor, incoordination, slurred speech, 
bloodshot eyes, nausea, headache, and muscle tension. 

Risk of myocardial infarction rises 50% during cannabis intoxication. 
Long-term effects of cannabis use are highly controversial. 

Cannabis users who began prior to the age of 14 have substantially higher 
rates of alcohol and other drug problems, truancy, criminality, and in¬ 
creased overall psychiatric morbidity. 

Withdrawal 

Cannabis withdrawal symptoms after chronic use is usually mild, but may in¬ 
clude: Insomnia, anorexia, irritability, anxiety, headache, and nausea. With¬ 
drawal peaks from 36 to 72 hours and can take 7-10 days to completely resolve. 

Treatment for Dependence 

• CBT 

Marijuana Anonymous 



Early marijuana use can 
increase later risk of 
psychiatric disorders . 



COCAINE 


♦ A 45-year-old male patient presents for individual psychotherapy regarding 
problems with depression. He admits to snorting one-half to one-fourth 
gram of cocaine three to four times a week. He reports that he mostly does 
this on the weekend but occasionally will use during the week to keep up with the 
pace of work as a stockbroker. He does not feel that his cocaine use is a problem, 
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and he reports problems with depression predated the initiation of cocaine use. 
How should this patient be managed? 

There are multiple options. It is highly recommended that he stop using co¬ 
caine. If he is unable to stop using on his own, one should consider treatment 
intensification. Though medications for depression are an option, it would be im¬ 
portant to counsel the patient on the dangers of mixing cocaine with medications. 
Medications for cocaine to consider may be disulfiram or possibly modafinil, but it 
should be explained that this is an off-label use of these medications. 



Cocaine is a central nervous system stimulant with medical purposes. Because 
of its effect on the mesolimbic reward pathway, it is addicting as a drug of abuse. 

Forms 

A powdered form that can be snorted or injected (often in combination 
with heroin, known as a “speedball”). 

Powder cocaine can also be “freebased” (alkalinzed with ammonia and 
ether, precipitating it, and then smoked). 

Crack cocaine is produced when cocaine is blended with a base (baking 
soda) and heated. 

Mechanism and Metabolism 

Rapid dopamine and norepinephrine reuptake inhibition. 

Primarily increases dopaminergic activity in the mesolimbic and mesocor- 
tical areas of the brain. 

Also increases dopaminergic activity in the corpus striatum. 

Concomitant use of beta blockers can cause a dangerous unopposed alpha- 
adrenergic stimulation and hypertensive crisis. 

Has effects on serotonin (at higher doses), GABA, acetylcholine, endog¬ 
enous opioids, and NMDA. 

It has a half-life of 2 hours. 

Primarily processed by the liver and excreted in urine and feces. 

Primary metabolite: Benzoylecgonine, which is inactive. 

Can be detected in urine typically up to 3-4 days (but as high as 10 days 
in heavy users). 

Intoxication and Long-Term Use 

Psychological: Euphoria, increased energy, hypersexuality, improved 
concentration and decreased need for sleep, anxiety, irritability, impaired 
judgment. 

Physiological: Tachycardia, blood vessel constriction, hypertension, hyper¬ 
thermia, diaphoresis, tremor, pupillary dilation. 

Seizures are possible with heavy doses of cocaine use. 

Psychosis: Occurs with long duration of use. 

More commonly associated with smoked cocaine. 

Repeated injection of cocaine also can result in psychosis. 

Cocaine psychosis is characterized by the rapid onset of hallucinations 
(both visual and auditory), paranoia, and delusions. 

Users will describe seeing shadows in the periphery of their vision as 
well as perceiving objects darting past their central vision. 

With continued heavy use, cocaine users also describe a “shower of 
lights" in their central vision. 
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“Coke bugs" (formication) are visual hallucinations of black dots on 
their skin and on their surroundings. 

Psychosis is typically time limited, although in some users, it persists for 
days to months after a period of use. 

Snorting cocaine causes blood vessel constriction in nasal passages over 
time, preventing further drug absorption. 

Tolerance and Withdrawal 

Tolerance to the effects of cocaine develop rapidly, and users will self- 
administer cocaine repeatedly to avoid withdrawal. 

Withdrawal begins shortly after the cessation of use. 

Withdrawal is characterized by fatigue, depressed mood, hunger, irritabil¬ 
ity, uncontrollable sleepiness, and waves of cocaine craving. 

Duration of withdrawal is greater with longer duration of use. 

Treatment for Overdose 

Treat hyperthermia with cold water, ice packs, hypothermic blanket. 

Treat seizures with intravenous (IV) diazepam. 

Treat malignant hypertension with IV phentolamine. 

Treat agitation with haloperidol or lorazepam. 

Treatment for Dependence 

Psychosocial: 

■ ATRIX model 

■ CBT 

Cocaine Anonymous 
Relapse prevention 
Medications: 

Disulfiram and modafinil. 

Reduce amount of cocaine used and frequency. 

Used off-label and have modest effect sizes. 



Chronic cocaine use can lead 
to a psychosis that lasts 
several weeks. 


AMPHETAMINES 


This category includes amphetamines and amphetamine-like substances (dex¬ 
troamphetamine, methamphetamine). Amphetamine compounds are pro¬ 
duced both pharmaceutically and illicitly. 

Routes of Administration 

Oral, snorting, smoking, injection. 

Epidemiology 

0.2% of Americans are regular methamphetamine users as compared to 0.8% 
of regular cocaine users and 6% of regular cannabis users. 

Pharmacology 

Chemically similar to dopamine. 

Promotes rapid release and reuptake inhibition of biogenic amines (dop¬ 
amine and norepinephrine) from vesicular and cystosolic stores. 

Promotes release of serotonin at higher doses. 
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Effects 

Euphoria, elevated mood, alertness, increased energy, "crystal clear think¬ 
ing” 

Adverse effects: Anxiety, paranoia, insomnia, anorexia, diaphoresis, hyper¬ 
sexuality, elevated blood pressure and heart rate, dilated pupils, tremor. 
Mood disturbances: Depression (68% female, 50% male), suicide attempt 
(28% female, 13% male), anhedonia. 

Psychosis is common: Delusions of persecution, ideas of reference, visual 
and auditory hallucinations. 

Treatment 

Psychosocial: “ATRIX model/' CBT, relapse prevention. 

Medications: None to treat abuse/dependence, but use antipsychotics for 
hallucinations and severe agitation. 


HEROIN/OPIATES 


• A 63-year-old woman presents to the ED complaining of kidney stone pain. 
Her past medical history is significant for multiple prior visits to your ED 
with similar complaints. Her current medications include aspirin 81 mg 
daily simvastatin 40 mg daily and oxycodone 5 mg tid PRN pain. Her urine drug 
screen tests positive for opiates, methadone, codeine, and benzodiazepines. Her 
urinalysis shows many red blood cells and buccal epithelial cells. What is your 
diagnosis? 

Opioid dependence and malingering. Buccal epithelial cells in urinalysis occur 
when patients bite their cheeks and spit into urine in order to show blood. She 
also should be testing positive for oxycodone and oxycodone only. She is illicitly 
obtaining opiates from other sources. Follow-up: When confronted with this infor¬ 
mation, the patient leaves angrily. Calls to local pharmacies reveal that she has at 
least five separate prescribers. 


This class includes natural opioids (morphine), semisynthetics (heroin, hydro- 
codone) and synthetics that behave like natural opioids (methadone, propoxy¬ 
phene, fentanyl). Naturally occurring opioids are derived from the opium 
poppy plant. Opioids are indicated in the treatment of pain, cough, diarrhea, 
and anesthesia. 

Opioids can be administered in by oral ingestion, snorting, smoking, and 
injecting. Misuse of opioid analgesics is a common problem only behind can¬ 
nabis in prevalence. 

Pharmacology 

Categorized into agonists (morphine, heroin, codeine, methadone) and 
partial agonists (buprenorphine, pentazocine). 

There are three major subtypes of opioid receptors: delta, kappa, and mu 
(see Table 6-5). 

Full agonists exert their effects at all receptor sites. 
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table 6-5. Opioid Receptors 


Receptor 

Subtypes 

Location 

Function 

Delta 

Delta 1,2 

Pontine nuclei 

Antidepressant effects 



Amygdala 

Physical dependence 



Olfactory bulbs 

Deep cortex 

Analgesia 

Kappa 

Kappa 1,2,3 

Hypothalamus 

Spinal analgesia 



Periaqueductal gray 

Sedation 



Claustrum 

Pupillary miosis 



Substantia gelatinosa of spinal cord 

Inhibition of antidiuretic hormone release 

Mu 

Mu 1,2 

Cortex 

Mul 



Thalamus 

Supraspinal analgesia 



Periaqueductal gray 

Physical dependence 



Substantia gelatinosa of spinal cord 

Mu2 

Respiratory depression 

Pupillary miosis 

Euphoria 

Reduced gastrointestinal motility 

Physical dependence 


Partial agonists, such as buprenorphine, bind tightly to the mu opiate re¬ 
ceptors but activate them only —50%. 

Buprenorphine is an antagonist at the kappa receptor site. 

Opioid antagonists (naloxone, naltrexone) block the effects of opiates at all 
three types of receptor sites. 


Facts About Specific Opioids 

Heroin: A semisynthetic opiate that rapidly crosses the blood-brain barrier 
when administered, where it is cleaved into morphine. It's use associated 
with criminality, overdose, and infectious disease transmission (hepatitis C 
and HIV). 

Oxycodone: Has imperfect cross-reactivity with most opiate assays and 
generally must be tested for separately. 

Meperidine: Used medically in gastrointestinal (GI) procedures, especially 
endoscopy due to its specific activity in dilating the sphincter of Oddi, 
making it favorable for endoscopic retrograde cholangiopancreatography 
(ERCP). Has risks of seizure at higher doses and serotonin syndrome when 
combined with other serotenergic agents. 

Fentanyl: 80-100 times as potent as morphine. It is a favored drug of ad¬ 
dicted physicians due to the high potency, short duration of action and dif¬ 
ficulty in detection. 

Methadone: Used in pain management, as well as treatment of opioid de¬ 
pendence. Has extremely long half-life (18-36 hours) and is extensively 
plasma bound and liver stored, increasing chance of overdose. 



Meperidine has specific 
activity at the sphincter of 
Oddi, causing dilation. 



Methadone maintenance is 
the gold standard for opiate 
dependence. 
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Intoxication and Overdose 


Intoxication symptoms include euphoria, sedation, cognitive slowing, 
slurred speech, pupillary miosis, itching, nausea, respiratory depression, 
and constipation. 

Overdose results in respiratory suppression, coma, and sometimes death. 
Treat with intravenous administration of naloxone (opiate antagonist). 
Nalxone has a very short half-life, where many opiates (e.g. methadone, 
sustained-release morphine preparations) have very long half lives. Be cau¬ 
tious not to discharge a patient too early. 

Withdrawal 

Highly uncomfortable but almost never fatal without co-occurring medi¬ 
cal conditions. 

Symptoms: Dilated pupils, goosebumps, rhinorrhea, subjective anxiety and 
discomfort, diarrhea and GI distress, bony pain, fatigue (which is usually last 
symptom to resolve). 

Higher-potency/shorter-acting opioids have greater withdrawal symptoms 
over a shorter duration. 

Withdrawal management: Treat the symptoms: 

Clonidine addresses most withdrawal symptoms. 

Antihistamines such as diphenhydramine or trazodone are helpful for 
sleep. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) for bone pain. 
Loperamide for diarrhea. 

Treatment for Abuse and Dependence 

Methadone maintenance: 

Highly effective in short term and long-term outcome data. It is the sin¬ 
gle most empirically validated treatment in all of addiction treatment. 
Works by competitive blockade of the opioid receptor. 

Usually administered on a once-a-day basis. 

Can be legally prescribed only in specially certified narcotic treatment 
programs. 

Methadone doses for addiction tend to be higher than that of metha¬ 
done for pain. 

When patients are at stable doses, methadone produces no euphoria 
and no analgesia. 

lOx reduction in death rates, criminal behavior, infectious disease 
transmission. 

Recommended for use in pregnant opioid addicts. 

Buprenorphine maintenance: 

Highly effective in short term and long term efficacy data. 

Also works by competitive blockade of the opioid receptor while par¬ 
tially activating the receptor. 

Outcome data for buprenorphine shows that it is as efficacious as high- 
dose methadone for treating opiate dependence. 

Buprenorphine can be prescribed only by physicians with Drug Addic¬ 
tion Treatment Act of 2000 (DATA) waivers. 

Prior to starting buprenorphine, it is important to ensure that a patient 
evidences some withdrawal symptoms or else withdrawal can be pre¬ 
cipitated by buprenorphine administration. 

Buprenorphine has a far greater safety profile than methadone in 
that its partial agonist effects provide a ceiling against overdose even 
in naive users. 
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Requires special Drug Enforcement Agency (DEA) license. 

Naltrexone maintenance: 

Long-acting opioid antagonist. 

Numerous studies show poor results in opioid dependence in patient 
retention and overall efficacy. 

It is theorized that naltrexone can cause dysphoria in opioid-dependent 
individuals. 

Psychosocial treatments: 

Therapeutic communities 
■ CBT 

Narcotics Anonymous 


HALLUCINOGENS AND OTHERS 


Lysergic Acid Diethylamide (LSD) 

Synthetically produced serotonin-like substance. 

Typically administered orally in the form of pills or on blotter paper. 

One of the most potent chemicals known, with usual doses in the 100— 
200-pg range. 

Initial effects of LSD include tachycardia, hyperthermia, and hypertension. 
Produces predominantly visual hallucinations and sensory alterations. 
Psychological effects can vary tremendously between euphoric bliss and 
severe depression and anxiety. 

Tolerance develops rapidly to the effects of LSD and disappears quickly. 

No known withdrawal symptoms associated with LSD use. 

Chronic LSD users may experience flashbacks where they are under the 
influence of the drug without recent ingestion. 

Users have been known to engage in dangerous behavior such as jumping 
off of heights when intoxicated under the delusion that they can fly. 
Emergent management for adverse reactions (bad trips) can include seclu¬ 
sion in a quiet, soothing environment (talking the user down) or antipsy¬ 
chotic medications. 

Psylocybin 

Also known as “magic mushrooms” and “shrooms”. 

Initial effects include severe nausea and, commonly, emesis prior to the 
psychological effects. 

The effects are similar to LSD and come on rapidly, peaking at 90 min¬ 
utes, and wane over the course of 6 hours. 

3,4-Methylenedioxymethamphetamine (MDMA)/Ecstacy 

MDMA has a chemical structure very similar to methamphetamine. 
Relative serotonin-to-dopamine stimulation of 10:1 for MDMA, and 1:10 
for methamphetamine, respectively. 

Physiological effects: Tachycardia, sweating, dry mouth, anxiety, panic at¬ 
tacks, and muscle stiffness. 

MDMA affects normal thirst mechanisms and has been associated with 
rare cases of fulminant hepatic failure. 

The dose-related effects of MDMA can be unpredictable as it undergoes 
extensive first-pass metabolism and is processed through nonlinear phar¬ 
macokinetics. 
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Phencyclidine has been 
associated with vertical 
nystagmus. 


Phencyclidine (PCP) 

PCP undergoes extensive first-pass metabolism, and oral ingestion often 
leads to overdose. 

Psychosis associated with PCP can be long lasting and mimics schizophre¬ 
nia, including negative symptoms. 

Treatment is usually antipsychotic medications, which may need to be ad¬ 
ministered for as long as months in PCP psychosis. 

Dissociation with open eyes, decreased brain perception, vertical nystagmus, 
and increased deep tendon reflexes should lead to the suspicion of PCP use. 


Ketamine 

Ketamine is a dissociative anesthetic similar to PCP. 

It is often extracted from veterinary preparations but is also used as a disso¬ 
ciative anesthetic in pediatric surgery. 

In overdose, it is associated with a “near-death experience/ 7 where users 
will describe dissociation from reality and a feeling of warmth and seeing a 
bright light. 

Management of overdose typically includes supportive management. 


Dextromethorphan 

The primary active ingredient in most cough syrup preparations. 

A growing problem among youth. 

Exerts its effects through NMDA receptor blockade and mild increase in 
dopamine with minimal effects on serotonin or GABA. 

Long-term sequelae of abuse are unknown. 

Clinical effects: Heightened perceptual awareness, altered time percep¬ 
tion, and visual hallucinations. 

Users will present with hyperexcitability, lethargy, ataxia, slurred speech, 
sweating, hypertension, and/or nystagmus. 


Inhalants 

A group of fat-soluble organic substances. 

Typically ingested through the lungs (“huffing 77 ) but can also be absorbed 
through the skin. 

Because these substances are fat soluble, they tend to concentrate in liver 
and the brain. 

Inhalants include substances such as gasoline, glue, paint thinners, and 
spray paints. 

Likely mechanisms of action include effects on multiple neurotransmitter 
systems including dopaminergic system. 

The potential for long-term adverse effects is high with inhalants. 

Industrial solvents (degreasers) strip the myelinating fibers of neurons. 
This damage can be irreversible. 

Psychological adverse effects: Leeling giddy, dizzy, or light-headed; disinhi- 
bition; visual illusions and visual hallucinations; amnsesia. 

The duration of intoxication typically lasts < 1 hour. 

Physical effects: Headaches, respiratory irritation, nystagmus, double vi¬ 
sion, tinnitus, nausea, vomiting, and diarrhea. 

Prolonged use can lead to global cognitive dysfunction, peripheral neurop¬ 
athies, respiratory suppression, and death. 

Long-term effects: Risk of cardiovascular disease, certain cancers, blood 
dyscrasias, liver and kidney failure. 
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PSYCHIATRY TOPICS 


Anxiety disorders sometimes get short shrift in the first few years of psychiat¬ 
ric training. Since psychiatry residents spend their first years primarily on the 
wards and in emergency departments, where they focus on acute psychiatric 
emergencies —mania, suicidal depression, psychotic breaks and exacerba¬ 
tions—anxiety disorders do not come across as an immediate priority. 

Because of the emphasis on mood and psychotic disorders early on in 
training, that mind-set can follow into the outpatient years. Don't fall victim 
to this! While anxiety disorders do not necessarily seem as outwardly dramatic 
as the manic woman streaking in public or the depressed man who has just 
tried to shoot himself, they are very common and very disabling—and most 
important for you right now, very important for the boards! 



POST-TRAUMATIC STRESS DISORDER (PTSD) 


• You are working as the consulting psychiatrist in an outpatient medical 
nti clinic. You are asked to evaluate a 76-year-old veteran who has only re¬ 
cently started coming to the clinic at the urging of his children. His internist 
says the patient appears depressed and expresses concern about how withdrawn 
and homebound the patient is, considering that he is in otherwise good physical 
health. Further questioning reveals he spent 2 years in combat duty during the 
Korean War and that for several years he has suffered from nightmares of his 
combat experience. What is the most likely diagnosis? 

While the initial referral suggests depression, it is important to evaluate for 
PTSD symptoms, given his exposure to trauma and the existence of re-experi¬ 
encing symptoms. The depressed affect and withdrawn behavior could be more 
indicative of avoidant symptoms of PTSD, instead of merely a major depressive 
episode, although depression and PTSD are often comorbid. 


Symptoms 

The years following the Vietnam War witnessed official Diagnostic and Sta¬ 
tistical Manual of Mental Disorders (DSM) recognition of the diagnosis of 
post-traumatic stress disorder, but the syndrome had been recognized well be¬ 
fore this. Among the soldiers returning from the battlefields of World Wars I 
and II and the Korean War, a certain number exhibited symptoms suggestive 
of depression but accompanied by other distinctive signs: a sense of numb¬ 
ness, intense anxiety at loud noises, a sense of never feeling safe or at ease, 
nightmares, and full-fledged hallucinations of the combat experience. Known 
through the years as "soldier's heart" and "shell shock," PTSD is not an ex¬ 
clusively combat-related phenomenon, but its diagnosis does depend on the 
existence of a Criterion A trauma, defined below. 

Diagnosis 

A trauma must be identified that fulfills Criterion A of the Diagnostic and 
Statistical Manual of Mental Disorders , 4th edition (DSM-IV) definition of 
PTSD: 
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The person experienced, witnessed, or was confronted with an event or 
events that involved actual or threatened death or serious injury, or a threat 
to the physical integrity of self or others, and 
The person's response involved fear, helplessness, or horror. 

It sounds obvious, but it nevertheless must be clearly established. In a re¬ 
cent study, a high number of individuals met the symptom criteria of PTSD 
without having in their history a qualifying trauma. Symptoms must be estab¬ 
lished and they must occur for at least 1 month, and they must include all 
three categories (Table 7-1). 

Differential 

The differential is extensive and spans the gamut of the major psychiatric dis¬ 
orders, due to the particularly broad nature of the symptoms. Table 7-2 lists 
other psychiatric illnesses with similar symptoms to PTSD. 

Treatment 

Most patients with PTSD will end up receiving a combination of medi¬ 
cations and psychotherapy. As with depression, a combination approach 
will likely be taken, although, unlike depression, there is probably less evi¬ 
dence with PTSD to back that up. 

Britain's National Institute for Clinical Excellent (NICE) actually recom¬ 
mends psychotherapy as first-line therapy over medications. 

Common medications used in treatment are provided in Table 7-3, and 
common psychotherapies used are provided in Table 7-4. 


TABLE 7 -1. Symptoms of PTSD 


Symptom Category 

Symptoms 

Reexperiencing (diagnosis requires at least one 
symptom from this category) 

Recurrent and intrusive thoughts. 

Recurrent and distressing dreams of the events. 

Feeling as if the event were recurring (e.g., flashbacks). 

Intense psychological distress at cues that recall or symbolize the event. 
Intense physiological distress at cues that recall or symbolize the event. 

Avoidance (diagnosis requires at least three 
symptoms from this category) 

Avoiding thoughts, feelings, or conversations associated with the trauma. 
Avoiding activities, places, or people associated with the trauma. 

Unable to recall important details of the trauma. 

Markedly diminished interest or participation in significant activities. 
Feelings of detachment or estrangement from others. 

Restricted range of affect. 

Sense of foreshortened future. 

Increased arousal (diagnosis requires at least 
two symptoms from this category) 

Difficulty falling or staying asleep. 

Irritability or outbursts of anger. 

Difficulty with concentration. 

Flypervigilance. 

Exaggerated startle response. 
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table 7 - 2. Symptoms Common to PTSD and Other Primary Psychiatric Disorders 


Other Illness/Disease 

Symptoms that Are Similar to PTSD 

Psychotic disorders: 

Re-experiencing: Hallucinations, flashbacks. 

Schizophrenia 

Avoidance: Restricted range of affect, feelings of 

Brief psychotic disorders 

detachment. 

Unipolar mood disorders: 

Avoidance: Diminished interest and participation, 

Major depressive disorder 

restricted affect, feelings of detachment. 

Dysthymic disorder 

Hyperarousal: Difficulty with concentration, irritability/ 

Adjustment disorders with 

anger outbursts, difficulty with sleep. 

depressed features 


Bipolar mood disorders: 

Hyperarousal: Irritability/anger outbursts, difficulty with 

Bipolar 1 

sleep. 

Bipolar II 


Cyclothymic disorder 


Anxiety disorders: 

Avoidance of people/places/activities. 

Generalized anxiety disorder 

Hyperarousal: Irritability, difficulty with sleep, difficulty 

Panic disorder 

with concentration. 

Specific phobia 


Social phobia 


Substance abuse 

Should always be considered given its high co- 


occurrence, especially alcohol abuse. 


GENERALIZED ANXIETY DISORDER (GAD) 


• A 45-year-old man is referred to your practice "because of my nerves" He 
feels anxious about his career and his relationship, and finds himself wor¬ 
rying that he will die prematurely, leaving his wife and children uncared for. 
He notes that when he can step back and look at the state of his life, there isn't 
serious cause for concern, but he can't help worrying. For several months he has 
been having difficulties concentrating at work and has not slept well. Further 
questioning reveals that the symptoms have been going on for 9 months, and that 
during that time he has been trying acupuncture to relieve shoulder tension and 
headaches. He doesn't describe himself as depressed, nor has he experienced a 
loss of interest in things he usually enjoys. What is the most likely diagnosis? A 
diagnosis of generalized anxiety disorder should be entertained. 


Symptoms 

Hallmark is a sense of constant worry over a range of events or activities. 
There is considerable overlap in symptoms with major depression and dys¬ 
thymic disorder, but GAD is the Axis I diagnosis that comes closest to the 
concept of anxiety neurosis (think Woody Allen). 

It may be more likely to appear in primary care settings. 
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table 7 - 3 . Medications Used in the Treatment of PTSD 

Type Description 

SSRIs Paxil (paroxetine; 20-50 mg daily) and Zoloft 

(sertraline; 50-200 mg daily) are FDA approved 
for this indication. 


Clonidine Start at 0.1 mg qhs or bid, titrate as needed; 

average effective dose up to 0.6 mg total daily. 

Beta blockers Possibly blocks the hyperarousal reaction and 

prevents the later development of PTSD if utilized 
in the immediate hours of the trauma. 

Antipsychotics Hyperarousal and re-experiencing symptoms. 

Guanfacine Hyperarousal symptoms. 

Benzodiazepines Widely used in practice, including alprazolam (1-4 

mg total daily), lorazepam (1-6 mg total daily), 
clonazepam (1-6 mg total daily). 

SSRI, selective serotonin reuptake inhibitor. 

table 7 - 4 . Psychotherapies Used in the Treatment of PTSD 

Type Description 

CBT Can take the form of cognitive restructuring or 

exposure therapy via revisiting the experience in a 
safe setting. 

EMDR Clients focus on traumatic memory while their 

eyes track side-to-side movements of another 
object. The therapist supplies positive associations 
in an effort to replace the negative ones. 

Debriefing Provides support and therapy immediately after 

prophylaxis the traumatic event. 

Psychodynamic 

psychotherapy 


CBT, cognitive-behavioral therapy; EMDR, eye movement desensitization 


Comments 


Most studied and utilized, but do not show same 
efficacy or results as seen for major depression. 
Have tended to replace tricyclic antidepressants 
and monoamine oxidase inhibitors, which have 
also been studied and utilized, due to more 
favorable safety profile of SSRIs. 

Used to treat hyperarousal symptoms. 

Check blood pressure (hypotension, orthostastis). 

Emerging evidence, but not yet widespread 
community use for this purpose. 

Off-label use. 

Often used, but less supported by recent evidence. 

Controversial, little systemic evidence. 

Abuse potential, especially for short-acting 
(alprazolam). 


Comments 

Most validated among various therapies. 


Evidence of effectiveness. 


No significant evidence of effectiveness. 

No significant evidence of effectiveness. 

reprocessing. 
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Diagnosis 



First, establish the presence of excessive anxiety or worry (e.g., over a number 
of activities, for more days than not, and at least 6 months' duration). Then 
check that the worry is difficult to control, and confirm the accompanying 
presence of at least three of the following six symptoms: 

Psychological (3): 

Restlessness/feeling keyed up 
Difficulty concentrating/mind going blank 
Irritability 
■ Physical (3) 

Easily fatigued 
Muscle tension 
Sleep disturbance 

As with all other disorders, be sure that another Axis I disorder is not bet¬ 
ter suited, that substances and/or medical problems are not primary, and that 
there is actual impairment in important areas of function. 

Differential Diagnosis 

The main task is to distinguish from (or diagnose alongside) depressive dis¬ 
orders as well as from other anxiety disorders. Tips for differentiating GAD 
from other psychiatric disorders are provided in Table 7-5. 


table 7 - 5. Differentiating GAD from Other Primary Psychiatric Conditions 

Other Illness 

Common Symptoms 

with GAD 

Tips to Differentiate 

Bipolar disorder 

Racing thoughts 
Irritability 

In interview, explore content to help distinguish between 
anxiety and the distractibility of bipolar disorder. 

Adjustment disorder with 

anxious mood 

Anxiety 

Limited in scope and symptoms, and in presence of a stressor. 

Major depressive disorder 
and dysthymic disorder 

Fatigue 

Sleep difficulty 

Concentration 

Irritability 

Focus on the hallmark symptom: worry (constant mind 
spinning, often involving future events) versus sadness (a more 
withdrawn negative mood state). 

Social phobia 

Anxiety 

Anxiety is linked to social/interpersonal settings. 

PTSD 

Sleep difficulty 

Concentration 

Irritability 

History of trauma and presence of intrusive symptoms. 

Psychotic disorders 

Anxiety 

Is the content focus of the worry delusional or bizarre in 

nature? 3 

Somatoform disorders/ 
eating disorders 

Anxiety 

Is the focus of worry based on physical symptoms or body 
imagery? 


a Constant worry about symptoms of a diagnosed Axis I disorder do not count toward the diagnosis of GAD (e.g., a paranoid 
schizophrenic with delusions of being chased by the CIA may be very anxious, but this is not GAD). 
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Like other Axis I diagnoses, it is important to consider the role of sub¬ 
stances. For example, illicit substances include stimulants (in intoxication) 
and sedatives like opioids (in withdrawal). 

Legal substances include alcohol (withdrawal) and caffeine. 

Substance use may be a form of self-medicating anxiety, but this is difficult 
to establish without a good history. 

Treatment 

The usual dilemma of therapy versus or in conjunction with medications 
applies, but consider that untreated GAD is often chronic. Given this and 
that worry is a cognitive process, therapy should be strongly considered. 
Cognitive-behavioral therapy (CBT) is often used, as the cognitive compo¬ 
nent involves correcting cognitive distortions (e.g., catastrophizing), while 
the behavioral component includes progressive deep muscle relaxation 
and desensitization. 

How does the patient feel about medication use? If he is okay with medi¬ 
cation only for short-term use, therapy may be more appropriate, as symp¬ 
toms are likely to return once the medication is discontinued. 

First-line medications used in treatment are provided in Table 7-6, and 
second-line agents in Table 7-7. Second-line agents are to be used for aug¬ 
mentation or if first-line agents are not tolerated. 

Complications 

GAD has a high comorbidity with depressive disorders and may be difficult to 
distinguish. 


TABLE 7-6. First-Line Medications for the Treatment of GAD 


Type 

Description 

Comments 

SSRIs and SNRIs 

(most frequently 
used) 

FDA-approved SSRIs: 

Lexapro (escitalopram): 10-20 mg daily 

Paxil (paroxetine): 20-50 mg daily 
FDA-approved SNRIs: 

Cymbalta (duloxetine): 60-120 mg daily 
Effexor XR (venlafaxine): 75-225 mg daily 

Warning to patient: Initial increase in anxiety 
may result! (Consider initial short-term use of 
benzodiazepine.) 

Will also help if you suspect a concurrent 
depressive disorder. 

Make sure no MAOIs are present! 

Buspirone 

FDA approved 

Starting dose 5 mg tid, max 60 mg total/day 

Common side effects: Initial anxiety/ 
nervousness, headache, nausea. 

Will not help a concurrent depressive disorder. 
Make sure no MAOIs are present! 

Benzodiazepines 

Clonazepam (1-6 mg total daily) 

Clearly useful, but if used alone, long-term 
management is required. 

Long acting (e.g., clonazepam) is preferable, as 
short acting (e.g., alprazolam) has a higher 
probability of causing withdrawal-induced 
anxiety. 

As always, abuse potential; not first choice for 
those with history of substance use. 


MAOI, monoamine oxidase inhibitor; SNRI, serotonin and norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake 
inhibitor. 
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TABLE 7 - 7. Second-Line Agents for GAD 



Type 

Description/Comment 

Tricyclic antidepressants 

Higher side effect profile, lethal in overdose. 

Beta blockers 

Hypotension, risk of depression. 

Antipsychotics 

Increasing use, but side effects, both short-term (extrapyramidal 
symptoms) and long term (tardive dyskinesia, metabolic 
complications). 


SPECIFIC PHOBIAS 


• A young man in his 30s is referred to you for "panic attacks" It turns out his 
firm has recently changed office locations, and now instead of the ground 
floor, he is situated on the tenth floor. He says he hates using the elevator 
because he has is fearful—"irrationally, I know"—of being trapped in one. Until this 
point, he always had jobs where he could easily take the stairs. As his job does 
involve leaving the office for business lunches and meetings at other sites during 
the day, he has found himself in awkward situations, easily rushing up and down 
10 flights of stairs or enduring the elevator with colleagues with extreme discom¬ 
fort. What is the most likely diagnosis? Even if the patient's symptoms meet the 
criteria for panic attacks, their localization to his fear of elevators, whether the 
thought or actual act of entering one, lends itself to a diagnosis of a phobia. 


Symptoms 

The hallmark is fear of something very specific, to the point of either avoid¬ 
ing the exposure or enduring it with great distress. 

These are among the most common of all psychiatric disorders, affecting 
5-10% of the general population. 

Onset is during childhood or early adulthood, with persistence across the 
life span. 

This category includes social phobia, where the object of fear is social situ¬ 
ations. 

Diagnosis 

There must be a marked and persistent fear that is excessive and unreason¬ 
able, cued by a specific object or situation. 

Exposure leads to anxiety, which may be (but does not have to be) in the 
form of a panic attack. 

The anxiety-provoking stimulus is avoided or endured with great distress, 
and the resultant avoidance, endurance, or anxious anticipation interferes 
significantly with functioning. 

Subtypes in the DSM-IV include animal, natural environment, situational, 
and other. 

In social phobia, the fear is of social settings where the person may be ob¬ 
served and where the person fears acting in an embarrassing or humiliating 
manner. 


80 












Differential 

Tips for differentiating specific phobias from other primary psychiatric condi¬ 
tions are provided in Table 7-8. 

Treatment 

The treatment of specific phobias includes both psychotherapy and phar¬ 
macotherapy. The psychotherapy of choice is CBT, and it is extremely ef¬ 
fective. 

As part of the therapy, patients are asked to imagine a variety of related 
fearful situations that provoke different degrees of anxiety (e.g., seeing a 
snake on the other side of the room versus imagining it is in their lap) and 
then rank-order them. This is referred to as a fear hierarchy. 

The therapist will then work with the patient starting with the least anxi¬ 
ety-provoking situations and move to progressively more anxious situations. 
The therapy proceeds with graded exposure, beginning with mental (visu¬ 
alization), proceeding to actual exposure, and leading to progressive desen¬ 
sitization. 

Medications used in the treatment include selective serotonin reuptake in¬ 
hibitors (SSRIs)/tricyclic antidepressants (TCAs) (for social phobia), ben¬ 
zodiazepines, and propranolol (for performance situations). 

Complications 

Phobias are likely chronic, but little is known long term. 

It is worthwhile to check whether the patient is using additional substances 
to help manage anxiety. 


table 7 - 8. Differentiating Specific Phobias from Other Primary Psychiatric Conditions 


Other Illness 

Common Symptoms with Phobias 

Tips to Differentiate 

OCD 

Intrusive thought that is repetitive 

In phobias, the thought/place is avoided. 

PTSD 

Re-experiencing and avoidance of places/ 
activities that remind the person of a 

trauma 

Look for the presence (PTSD) of a Criterion A traumatic 

event. 

Panic disorder 

Panic attacks 

Context-driven for phobia; recurrent and unexpected 
for panic disorder. 

Eating disorders, 
body dysmorphia 

Preoccupations with food and body 

Phobias are more external to self; eating disorders 
involve perception/self-image. 

Somatoform 

disorders 

Physical symptoms and illness, medical 
settings 

Fear of specific aspects of medical experiences (e.g., 
seeing blood) versus fear of having an illness (e.g., 
minor symptoms become signs of major disease). 

Psychotic disorders 

Intensity of fear 

In phobias, the irrationality of the fear is more readily 
acknowledged. 


OCD, obsessive-compulsive disorder; PTSD, post-traumatic stress disorder. 
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PANIC DISORDER 



• A 28-year-old student presents at the drop-in clinic complaining of "stress" 
It turns out next month she has her oral thesis defense, for which she has 
been preparing over the last several months. She reports feeling more anx¬ 
ious in general during this time, with occasional bouts of insomnia. Your ques¬ 
tions reveal that on at least four occasions in the past 2 months she has suffered 
from 15-minute bouts of intense anxiety, with shortness of breath, sweating, diz¬ 
ziness, and palpitations. She finds herself worrying that if she fails, she will not 
graduate, and the job contract she has with a consulting firm—a contract contin¬ 
gent on her graduating—will be void. What is the most likely diagnosis? 

While panic disorder needs to be considered, it is important to evaluate further 
whether the panic attacks are unexpected or meeting other criteria regarding fear 
of consequences or modification in behavior. Given the clearly identifiable stres¬ 
sor and a more generalized sense of anxiety, an adjustment disorder or even GAD 
may be the more appropriate diagnosis. Panic attacks are common in the general 
population, often in the context of stress, but by themselves they do not constitute 
panic disorder. 


Panic disorder occurs in roughly 1-3% of the population, and is twice as 
common in women. Patients report experiencing sheer terror, with associated 
physical symptoms. Relative to other psychiatric disorders, the physical nature 
of the symptoms makes ruling out medical conditions (especially cardiac) im¬ 
portant. In interview, one must be careful to ask what patients mean if they 
volunteer that they have panic attacks, as this has become a common collo¬ 
quial expression with wide variation in meaning; distinguish between exacer¬ 
bation of anxiety versus panic attacks. A panic attack is defined as a discrete 
period of intense fear or discomfort, reaching a peak within 10 minutes, with 
at least four of the following (broken down into four main categories): 

Symptoms 

Head (3): Fear of losing control or going crazy; fear of dying; derealization 
or depersonalization. 

Chest (4): Palpitations (pounding heart, accelerated heart rate); chest pain/ 
discomfort; shortness of breath/smothering; feeling of choking. 

GI (1): Nausea/abdominal distress 

Autonomic (5): Sweating; chills/hot flashes; trembling/shaking; dizziness/ 
light-headedness; paresthesias. 

Diagnosis 

It is not the mere presence of panic attacks (defined in symptoms section) 
that defines this disorder. Panic attacks must be recurrent and unexpected. 
Additionally, there must be concern about the panic attack itself: 

Concern about having additional ones. 

Worry about the implications or the consequences, or 
Change in behavior due to these attacks. 

As with all disorders: Rule out substances/medical disorder, as well as other 
Axis I disorders that better fit the symptom pattern. 
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Agoraphobia is defined as anxiety about being in places or situations from 
which escape is difficult or embarrassing, endured either with great distress 
or avoided altogether. Anxiety may or may not be in the form of panic at¬ 
tacks. Consequently, there are three separate possible diagnoses: 

Panic disorder with agoraphobia 
Panic disorder without agoraphobia 
Agoraphobia without history of panic disorder 

Differential Diagnosis 

If attacks are predictable and in relation to a specific trigger, consider spe¬ 
cific phobia or PTSD. 

Tips for differentiating specific phobias from other primary psychiatric 
conditions are provided in Table 7-9. 

Treatment 

Treatment includes both pharmacotherapy and psychotherapy. With phar¬ 
macotherapy, be clear on whether the goal is remission of symptoms versus 
reduction in symptoms: 

Remission of symptoms will not allow therapy (because there is no ma¬ 
terial to work with). 

Reduction of symptoms will facilitate therapy (attenuating symptoms to 
a manageable or tolerable level). 

Common medications used in treatment are provided in Table 7-10. The 
mainstay of psychotherapy is CBT, which includes: 

Exploring the connection between (erroneous) thoughts that involve 
misinterpretations of physical sensations. 

Interoceptive exposure: Manipulate physical sensation to induce such 
sensations (e.g., caffeine consumption —» increased heart rate, anxiety). 
Relaxation and exposure techniques. 

Complications 

In general, there is a good long-term prognosis. However, there is a significant 
comorbidity with depression and substance abuse (particularly alcohol). 


table 7 - 9. Differentiating Panic Disorder from Other Primary Psychiatric Conditions 


Other Illness 

Tips to Differentiate 

Specific phobia 

May involve a panic attack, but has a specific trigger. 

Key feature of panic disorder is its unexpectedness. 

Generalized anxiety disorder 

More persistent, less discrete time boundaries. 

Has exacerbations that patient might describe (mistakenly or not) as a panic attack. 

PTSD 

Re-experiencing symptoms may have similar suddenness, but they should reference a 
specific past event. 

Substance related 

Intoxication or withdrawal. 

Medical disorders 

Cardiac, pulmonary, endocrine (hyperthyroid, hypoglycemia, Cushing's, etc.). 

Let history and presentation guide the appropriate medical workup. 



83 


PSYCHIATRY TOPICS 



PSYCHIATRY TOPICS 


table 7-10. Medications Used in the Treatment of Panic Disorder 



Type 

Description 

Comments 

Tricyclics 

Imipramine: Start 25 mg at 
bedtime, target 50-150 mg daily 
(divided doses). 

Have the most research evidence confirming efficacy (particularly 
imipramine). 

Side effects: Anticholinergic (dry mouth, constipation, etc.), 

orthostasis. 

SSRIs 

Fluoxetine: start at 10 mg daily, 
target 20-40 mg. 

Paroxetine: Start at 10 mg daily, 
target 20-40 mg. 

Sertraline: Start at 25 mg daily, 
target 50-150 mg. 

Because of safety profile, considered to be first-line agents. 

SSRIs commonly cause an increase an anxiety in the first week 
or two, so initiate at lower dosage, warn your patient, and 
consider adding a benzodiazepine short term. 

MAO Is 


Well researched (particularly phenelzine), but due to safety issues, 
they would not be considered first line. 

Benzodiazepines Alprazolam 1-4 mg total daily, may 

require higher doses. 

Clonazepam 1-4 mg total daily. 

Short-acting agents like alprazolam are effective, but there is a risk 
of dependence/rebound anxiety. 

Consider if panic attacks are relatively infrequent. 

MAOI, monoamine 

oxidase inhibitor; SSRI, selective serotonin reuptake inhibitor. 


OBSESSIVE-COMPULSIVE DISORDER (OCD) 


• A colleague asks to talk about his younger brother, a graduate student in 
his early 30s. His brother recently moved into town and is currently staying 
with your colleague until he finds his own place. Your colleague tells you 
that he is "going crazy" because of his brother's behavior. Refusing to use the 
dishwasher, his brother insists on washing dishes and utensils in an elaborate 
way, taking several hours in the process. As they are both employed and busy 
people, dishes have piled up in the sink and on the counters because the brother 
doesn't have the time "to clean them properly." This has caused a strain on their 
relationship. Your colleague says, "I haven't lived with him since we were kids. I 
realize now why he was always having trouble with roommates. And don't get me 
started on how he does the laundry! At least I can send my stuff to the cleaners." 
What is the most likely diagnosis? 

Although you haven't met the brother, you should strongly consider OCD. The 
particular cleaning process may be a compulsive ritual; further questioning might 
reveal an exaggerated fear of germs. You can hear from your colleague's exasper¬ 
ated tone that the behavior has adversely affected their relationship. Keep in mind 
that many individuals with OCD come late into treatment, often after a year or 
even decades of symptoms. 
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Symptoms 

Hallmark: Recurrent intrusive thoughts and/or repetitive behaviors that 
are distressing and time consuming (think Jack Nicholson in As Good As It 
Gets). The patient's anxiety related to intrusive thoughts leads to compul¬ 
sive behavior, which eases the anxiety (but only temporarily). 

Compulsions may be mental/internal (e.g., silently counting). 

Frequent obsession-compulsion pairs include: 

Contamination leading to cleaning. 

Pathological doubt leading to checking. 

Symmetry leading to ordering/arranging/counting. 

OCD is often underreported, with a long delay between onset of symp¬ 
toms and first presentation to treatment settings. 

Overall, there is a 2-3% prevalence in the United States, with onset in 
childhood or early adulthood. 

It is thought to be associated with some dysregulation of or damage to the 
basal ganglia, which is why OCD symptoms may appear in diseases or syn¬ 
dromes that affect the area (e.g. Huntington's, Parkinson's, and in children, 
pediatric autoimmune neuropsychiatric disorders associated with group A 
Streptococcus [PANDAS]). In the last case, OCD symptoms will be abrupt 
and coincide temporally with a recent streptococcal infection. 

Diagnosis 

Must have either obsessions or compulsions —but often both (Table 7-11). 
At some point, there is recognition that these are unreasonable. Symptoms 
must impact on function or cause marked distress. 

Rule out substances/medical condition/another Axis I condition whose 
content encompasses all the observed OCD symptomatology (see below). 

Differential Diagnosis 

Tips for differentiating specific phobias from other primary psychiatric condi¬ 
tions are provided in Table 7-12. 

Treatment 

With medications, symptom elimination is less common than significant 
symptom reduction but will help facilitate behavioral therapy (see Table 

7-13). 


table 7-11. Common Obsessions and Compulsions of OCD 


Obsessions 

Compulsions 

Recurrent and persistent thoughts, 

Repetitive behaviors or mental acts that the 

impulses, images causing anxiety/ 

person feels driven to perform. 

distress. 

The acts are supposed to relieve anxiety/ 

They are not excessive worries of real life 

obsessions, but there is no realistic 

events. 

connection between what is done and 

Patients attempt to ignore or suppress with 
another thought or action. 

Recognized as their own thoughts (versus 
thought insertion). 

what it is supposed to achieve. 
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table 7-12. Differentiating OCD from Other Primary Psychiatric Conditions 


Other Diagnosis/ 

Illness 

Common Symptoms with OCD 

Tips to Differentiate 

PTSD 

Intrusive, unwanted thoughts. 

OCD: Illogical. 

PTSD: Traumatic events based on real 

experience. 

Trichotillamania 

Repetitive activity. 

Sense of relief upon completion. 

OCD: Acute awareness of rituals. 

Trichotillomania: Patient often unaware they are 
pulling hair. 

Eating disorders 

Ritualistic behaviors around food (timing, 
arrangement, etc.). 

Eating disorders: Rumination linked to body 
image. 

Somatoform disorders 

Illogical rumination over health 
(hypochondriasis), body defects (body 
dysmorphia). 

OCD: Compulsive rituals or acts. 

Psychotic disorders 

Fantastical or bizarre content. 

OCD: Obsessions are more likely to appear 
illogical or excessive to the person experiencing 
them (ego-dystonic). 

Obsessive-compulsive 
personality disorder 

Preoccupation with rules, order, symmetry. 

OCD: More specific manifestation, and often 
ego-dystonic. 

OCPD: pervasive and reflect a general 
personality style; often ego-syntonic. 

GAD 

Constant anxiety. 

Concerns of daily life, but are exaggerated and 
overemphasized. 

Specific phobia 

Similarly illogical or arbitrary content. 

Avoidance of stimuli versus rituals/acts to 
manage the anxiety (OCD). 


GAD, generalized anxiety disorder; OCD, obsessive-compulsive disorder; OCPD, obsessive-compulsive personality disorder; PTSD, 
post-traumatic stress disorder. 
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TABLE 7-13. Treatment of OCD 


Type 

Description 

Comments 

Behavioral therapy 

Create a hierarchy of fears (see panic disorder). 
Prevent patient from completing his compulsive 

behaviors. 

Some would consider psychotherapy as first-line 

treatment ahead of medications. 

SSRIs 

FDA approved: 

Fluvoxamine (50-300 mg daily, divided doses): 
Start at 50 mg qhs. 

Fluoxetine (20-80 mg daily). 

Sertraline (50-200 mg daily). 

Paroxetine (20-60 mg daily). 

Other SSRIs (e.g., citalopram) are commonly used 

off label. 

Fluvoxamine (Luvox), unlike the other SSRIs, is 
not FDA approved for depression, and is known 
for its gastrointestinal side effects (nausea, 
dyspepsia, constipation). 

Tricyclics 

Clomipramine (Anafranil): Start at 25 mg qhs, 
titrate to 100 mg over 2 weeks. 

Titrate over period of weeks to 150-250 mg/day, 
preferably divided doses. 

FDA approved. 

Higher side effect profile due to anticholinergic, 
antihistaminic, anti-alpha-adrenergic effects. 
Seizure potential at higher doses. 

Gl side effects (nausea, dyspepsia, constipation). 

Adjunctive 

medications 

Anti psych otics (low dose, high potency: e.g., 
risperidone 1-3 mg, olanzapine 2.5-7.5mg). 
Benzodiazepines. 

Off label. 

Other 

interventions 

Family interventions: Psychoeducation. 
Neurosurgery (bilateral cingulotomy): Obviously, 

the treatment of last resort. 



SSRI, selective serotonin reuptake inhibitor. 


Complications 

OCD is usually considered a lifelong disorder. It is highly comorbid with 
other Axis I disorders: 

Depression is the most common, with 50% of OCD patients developing a 
major depressive episode. 

High comorbidity with panic disorder, social phobia, and substance abuse. 
Obsessive-compulsive personality disorder (OCPD) occurs in a small mi¬ 
nority. 
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Cluster B: "Being 
N ude Has 
Advantages" 

Borderline 

Narcissistic 

Histrionic 

Antisocial 


Historically, the Diagnostic and Stastical Manual of Mental Disorders (DSM) 
term personality disorder has been synonymous with many different types of 
psychiatric conditions that didn't fit anywhere else. However, the fourth edi¬ 
tion (DSM-IV) lists 10 specific personality disorders that are likely to be tested 
on the board exam. 

There are several competing models of personality, including many "Trait 
models," such as the five-factor model of Neuroticism, Extroversion, Open¬ 
ness, Agreeableness, and Conscientiousness (NEO-AC). Many of these mod¬ 
els use a statistical method called factor analysis to arrive at category traits that 
are ideally reliable and have minimal overlap with each other. People who use 
such models claim that the constructed trait categories are likely to represent 
natural categories. Future editions of the DSM may describe Axis II disorders 
in terms of spectrums rather than categories. 

Psychodynamically minded mental health professionals may use projec¬ 
tive testing to assess personality. These tests assume that answers provided by 
the patient contain insights into their subconscious thoughts and feelings. Ex¬ 
amples of commonly used projective testing include: 

L Rorschach Inkblot Test: Subjects describe what they see in an inkblot. 
Responses may indicate personality traits and patterns of thinking. 

2. Draw-a-Person Test: Subjects are asked to draw a person. Features of 
the drawing may indicate the subject's view of himself. 

3. Thematic Apperception Test (TAT): Subjects are shown several pic¬ 
tures. They are asked to tell a story about each picture. The stories may 
indicate the subject's behavioral motivations. 

4. Sentence Completion Test (SCT): Subjects are asked to complete a 
sentence. Response may indicate patterns of thinking. 

5. Word-Association Technique: Subjects are asked to respond to words 
given by the examiner. Similar to the SCT, responses may indicate pat¬ 
terns of thinking. 

The personality disorders are divided into the following three categories, 
otherwise known as ""clusters": 

Cluster A: Schizoid, Schizotypal, Paranoid 

Cluster B: Borderline, Narcissistic, Histrionic, Antisocial 

Cluster C: Dependent, Avoidant, Obsessive-Compulsive 

Many people describe these clusters as ""weird," ""wild," and ""worried," re¬ 
spectively. 

The personality disorders were originally based on Anna Freud's concept 
of defense mechanisms. However, the current thinking is that personality dis¬ 
orders represent traits that are shaped by childhood experiences and become 
fixed by adulthood. The course and prognosis of personality disorders varies 
based on the individual. Genetic vulnerability and life experiences are both 
important factors. The role of psychotherapy is controversial. The prevalence 
of these disorders is not clear, but many sources indicate that 1-3% of the gen¬ 
eral population meets DSM-IV criteria for a personality disorder. 

The DSM defines personality disorders as "‘a pervasive pattern of social and 
interpersonal deficits." Such deficits must be present at least since early adult¬ 
hood. Aspects of Axis I disorders may resemble traits of a personality disorder. 
Thus, a clinician must consider the role of potentially comorbid psychiatric 
conditions such as schizophrenia and mood disorders. 
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PERSONALITY DISORDERS 


Paranoid Personality Disorder (PPD) 

Epidemiology 

Present in 0.5-2.5% of people. 

Males > females. 

Studies have shown a genetic link with schizophrenia. 

Description 

Those with PPD believe that others want to harm them or are attempting to 
harm them in some way. They don't trust people and they hold grudges. 



Paranoid personality disorder 
has a higher incidence in 
patients who have a family 


member with schizophrenia. 


Differential Diagnosis 

Schizophrenia and other psychotic disorders. 

DSM Diagnosis 

Must meet four (or more) of the following: 

Suspicion, without sufficient basis, that others are exploiting, harming, or 
deceiving him or her. 

Preoccupation with unjustified doubts about the loyalty or trustworthiness 
of friends or associates. 

Reluctance to confide in others because of unwarranted fear that the infor¬ 
mation will be used maliciously against him or her. 

Reading hidden demeaning or threatening meanings into benign remarks 
or events. 

Persistently bearing grudges (i.e., unforgiving of insults, injuries, or 
slights). 

Perceived attacks on one's character or reputation that are not apparent to 
others and is quick to react angrily or to counterattack. 

Recurrent suspicions, without justification, regarding fidelity of spouse or 
sexual partner. 



The patient's paranoid 
concerns must be unjustified. 



If a patient has suspicion that 
their spouse is cheating on 
them ; this could be a clue to 
PPD. 


Schizoid Personality Disorder (SPD) 


♦ A 54-year-old man lives alone and chooses to have minimal interaction 
with his family. He has not had a romantic relationship in over 20 years and 
he has no friends. He does not think that it would be difficult for him to 
make friends if he wanted to, but he has a difficult time understanding how 
spending time with other people would be worth his time. He prefers to spend his 
time reading and working on model airplanes in his basement. How would you 
distinguish whether the diagnosis is schizoid personality disorder or avoidant per¬ 
sonality disorder? 

The diagnosis would be schizoid personality disorder because even though 
he is choosing to avoid people, he does this because he cannot see the value 
in them. Someone with avoidant personality disorder does aspire to have social 
relationships but feels anxious about the process of meeting new people. 
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Those diagnosed with schizoid 
personality disorder must be 
lacking friends by choice, 
rather than reasons such as 
social anxiety 



Schizotypal personality 
disorder has not been shown 
to have a significant 
correlation with any Axis I 
disorder. 



These patients may have 
ideas of reference but 
not delusions of 
reference. For example , 
they may suspect that the 
media provides with them 
special messages, but they will 
not believe this as an 
undeniable fact. 


Epidemiology 

The prevalence estimates have been as high as 7%. 

Males > females. 

Schizoid personality disorder has not been shown to be more likely in pa¬ 
tients with family members with schizophrenia. 

Description 

Those with SPD prefer to minimize social relationships and spend time alone. 
They also often have a narrowed range of emotions. 

Differential Diagnosis 

Schizophrenia or other psychotic disorders 
Mood disorders with psychotic features 
Pervasive developmental disorders 

DSM Diagnosis 

Must meet four (or more) of the following criteria: 

Neither desires nor enjoys close relationships, including being part of a 
family. 

Almost always chooses solitary activities. 

Has little, if any, interest in having sexual experiences with another person. 
Takes pleasure in few, if any, activities. 

Tacks close friends or confidants other than first-degree relatives. 

Appears indifferent to the praise or criticism of others. 

Shows emotional coldness, detachment, or flattened affect. 


Schizotypal Personality Disorder (STPD) 

Epidemiology 

Prevalence: 3%. 

Monozygotic twins > dizygotic twins. 

Symptoms 

The criteria for schizotypal personality disorder appear more scattered than 
the other Cluster A disorders. It may be helpful to memorize these criteria. 
These patients generally have really odd beliefs and behaviors, but not to 
the point of psychosis. 

Differential Diagnosis 

Schizophrenia 

Mood disorders with psychotic features 
Pervasive developmental disorders 

DSM Diagnosis 

Must meet five (or more) of the following criteria: 

Ideas of reference (excluding delusions of reference). 

Odd beliefs or magical thinking that influences behavior and is inconsis¬ 
tent with subcultural norms (e.g., superstitiousness, belief in clairvoyance, 
telepathy, or “sixth sense"; in children and adolescents, bizarre fantasies or 
preoccupations). 
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Unusual perceptual experiences, including bodily illusions. 

Odd thinking and speech (e.g., vague, circumstantial, metaphorical, over¬ 
elaborate, or stereotyped). 

Suspiciousness or paranoid ideation. 

Inappropriate or constricted affect. 

Behavior or appearance that is odd, eccentric, or peculiar. 

Lack of close friends or confidants other than first-degree relatives. 
Excessive social anxiety that does not diminish with familiarity and tends 
to be associated with paranoid fears rather than negative judgments about 
self. 


Antisocial Personality Disorder (APD) 

Epidemiology 

3% in males 
1% in females 


Symptoms 

Those with APD lie, cheat, fight, and break the law without consideration for 
consequences in a manner that suggests they have little remorse or empathy. 

Differential Diagnosis 

Schizophrenia or other psychotic disorder 

Bipolar disorder 

Intermittent explosive disorder 


DSM Diagnosis 

Must meet three (or more) of the following criteria: 

Failure to conform to social norms with respect to lawful behaviors as indi¬ 
cated by repeatedly performing acts that are grounds for arrest. 
Deceitfulness, as indicated by repeated lying, use of aliases, or conning 
others for personal profit or pleasure. 

Impulsivity or failure to plan ahead. 

Irritability and aggressiveness, as indicated by repeated physical fights or 
assaults. 

Reckless disregard for safety of self or others. 

Consistent irresponsibility, as indicated by repeated failure to sustain con¬ 
sistent work behavior or honor financial obligations. 

Lack of remorse, as indicated by being indifferent to or rationalizing hav¬ 
ing hurt, mistreated, or stolen from another. 



Don't focus on the severity of 
the types of crimes they 
commit, but rather, look for 
clues that the crimes are 
reckless and that they lack 
remorse. 



Borderline Personality Disorder (BPD) 

Epidemiology 

Prevalence: — 1-2%. 

Females > males. 

-10% suicide rate. 

High comorbidity with depressive disorder and substance abuse. 
Associations with post-traumatic stress disorder. 
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Neuroscience 

5HT(2A) receptor binding in the hippocampus has been shown to be in¬ 
creased in these patients. 


Symptoms 

Those with BPD tend to have unstable relationships due to their labile moods 
and fears of abandonment. They have poor self-esteem and have a low thresh¬ 
old for impulsive and dangerous reactions to events or perceived rejection. 



These patients tend to think 
only in "black and white." 
They may switch from feelings 
of love to hate without being 
able to find a middle ground. 



This is the only personality 
disorder that has data 
supporting both a particular 
psychotherapy and 
pharmacological treatments. 


Differential Diagnosis 

Mood disorders. 

Other personality disorders: Make sure to differentiate the symptoms from 
those of narcissistic and histrionic personalities. 


DSM Diagnosis 

Must meet five (or more) of the following criteria: 

Frantic efforts to avoid real or imagined abandonment. 

A pattern of unstable and intense interpersonal relationships characterized 
by alternating between extremes of idealization and devaluation. 

Identity disturbance: Markedly and persistent unstable self-image or sense 
of self. 

Impulsivity in at least two areas that are potentially self-damaging (e.g., 
spending, sex, substance abuse, reckless driving, binge eating). 

Recurrent suicidal behavior, gestures, or threats, or self-mutilating behav¬ 
ior. 

Affective instability due to a marked reactivity of mood (e.g., intense epi¬ 
sodic dysphoria, irritability, or anxiety usually lasting a few hours and only 
rarely more than a few days). 

Chronic feelings of emptiness. 

Inappropriate, intense anger or difficulty controlling anger (e.g., frequent 
displays of temper, constant anger, recurrent physical fights). 

Transient, stress-related paranoia or severe dissociative symptoms. 

Treatment 

Studies support the efficacy of dialectical behavior therapy in achieving a 
prolonged improvement in symptoms. 

Aripiprazole has data suggesting it is an effective treatment. 


Histrionic Personality Disorder (HPD) 

Epidemiology 

Prevalence: ~2-3% 

Females > males 


Symptoms 

Attempts to be the center of attention by methods of provocative, overemo- 
tional behavior, as if they were a character in a movie. 
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Differential Diagnosis (see Table 8-1) 

Histrionic personality disorder 
Narcissistic personality disorder 

DSM Diagnosis 

Must meet five (or more) of the following criteria: 

Uncomfortable in situations in which he or she is not the center of atten¬ 
tion in interaction with others. 

Often characterized by inappropriate sexually seductive or provocative be¬ 
havior displays rapidly shifting and shallow expression of emotions. 
Consistently uses physical appearance to draw attention to self. 

Has a style of speech that is excessively impressionistic and lacking in detail. 
Shows self-dramatization, theatricality, and exaggerated expression of emo¬ 
tion. 

Suggestible (i.e., easily influenced by others or circumstances). 

Considers relationships to be more intimate than they actually are. 


Narcissistic Personality Disorder (NPD) 

Epidemiology 

Prevalence: <1%. 

Possible comorbidity with eating disorders. 

Symptoms 

Those with NPD have grandiose fantasies and behaviors. They need to be ad¬ 
mired and they have difficulty considering the feelings and thoughts of the 
people around them. 

DSM Diagnosis 

They must meet five (or more) of the following criteria: 

Grandiose sense of self-importance (e.g., exaggerates achievements and tal¬ 
ents, expects to be recognized as superior without commensurate achieve¬ 
ments). 

Preoccupation with fantasies of unlimited success, power, brilliance, 
beauty, or ideal love. 

Belief that he or she is “special” and unique and can only be understood 
by, or should associate with, other special or high-status people (or institu¬ 
tions). 

Requires excessive admiration. 



table 8 -1. Reasons for Attention-Seeking Behavior in Select Personality Disorders 


Borderline Personality Disorder 

Histrionic Personality Disorder 

Narcissistic Personality Disorder 

Look for clues that their behavior is 

related to their emotional instability, 
such as the result of perceived 
rejection. Their behaviors are also 
more likely to lead to true self-injury. 

The focus of the behavior may be a 
more pure attempt at getting noticed. It 
will be overly dramatic. 

They will create attention for the sake 
of supporting their beliefs of their own 
special talents and abilities. 
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Sense of entitlement (i.e., unreasonable expectations of especially favor¬ 
able treatment or automatic compliance with his or her expectations). 
Interpersonally exploitative (i.e., takes advantage of others to achieve his or 
her own ends). 

Lacks empathy (is unwilling to recognize or identify with the feelings and 
needs of others). 

Often envious of others or believes that others are envious of him or her. 
Arrogance, haughty behaviors or attitudes. 




AVPD has a significant 
comorbidity with several 
anxiety disorders. 


Avoidant Personality Disorder (AVPD) 

Epidemiology and Comorbidity 

Prevalence: ~2%. 

Females > males. 

Twenty to forty percent of people with social phobia also have AVPD. 

Up to half of people with generalized anxiety disorder, panic disorder with 
agoraphobia, and obsessive-compulsive disorder may have AVPD. 

Symptoms 

Those with AVPD feel inadequate and are hypersensitive to rejection to the 
point of being afraid to place themselves in settings that may potentially result 
in social embarrassment or criticism toward them. 


DSM Diagnosis 

Must meet four (or more) of the following criteria: 

Avoiding occupational activities that involve significant interpersonal con¬ 
tact because of fears of criticism, disapproval, or rejection. 

Unwilling to get involved with people unless certain of being liked. 
Showing restraint within intimate relationships because of the fear of be¬ 
ing shamed or ridiculed. 

Preoccupation with criticism or rejection in social situations. 

Inhibition in new interpersonal situations because of feelings of inade¬ 
quacy. 

Viewing self as socially inept, personally unappealing, or inferior to others. 
Reluctance to take personal risks or to engage in any new activities be¬ 
cause they may prove embarrassing. 

Differential Diagnosis 

Anxiety disorders 

Other personality disorders (see Table 8-2) 


table 8 - 2. The Effect of Select Personality Disorders on Personal Relationships 


Paranoid PD 

Schizoid PD 

Schizotypal PD 

Borderline PD 

Narcissitic PD 

Avoidant PD 

Don't trust 

people enough. 

No interest. 

Often perceived 
as very weird. 

Have unstable 

emotions 

that strain 

relationships. 

Have high 

standards in 

associates, but 
most people don't 

like them. 

Afraid of rejection. 
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Dependent Personality Disorder (DPD) 

Epidemiology 

Prevalence: —1-4% 

Females > males 

Symptoms 

Pervasive and excessive need to be taken care of. 

Leads to submissive and clinging behavior and fears of separation. 

Diagnosis 

Must meet five (or more) of the following DSM criteria: 

Difficulty making everyday decisions without an excessive amount of ad¬ 
vice and reassurance from others. 

A need for others to assume responsibility for most major areas of his/her 
life. 

Difficulty expressing disagreement with others because of fear of loss of 
support or approval (this does not include realistic fears of retribution). 
Difficulty initiating projects or doing things on his or her own (because of 
lack of self-confidence in judgment or abilities rather than a lack of moti¬ 
vation or energy). 

Going to excessive lengths to obtain nurturance and support from others, 
to the point of volunteering to do things that are unpleasant. 

Feeling uncomfortable or helpless when alone because of exaggerated 
fears of being unable to care for himself/herself. 

Seeking another relationship as a source of care and support when a close 
relationship ends. 

Unrealistically preoccupied with fears of being left to take care of himself 
or herself. 


Obsessive-Compulsive Personality Disorder (OCPD) 


• A 55-year-old man is brought in by his wife because she is worried about 
his work habits. He typically spends hours at night going over his reports 
because he wants them "to be perfect" Sometimes he gets stuck proof¬ 
reading the same page repeatedly and needs to stay up all night in order to finish. 
His wife reports that he is bossy, perfectionistic, and particular about various 
things. For example, when she is driving he gets very upset if she doesn't follow 
all laws to the letter. At work, his boss thinks he's a dedicated worker but is con¬ 
cerned that he is so focused on details that he has trouble "seeing the forest for 
the trees." How would you distinguish whether the diagnosis is obsessive-compul¬ 
sive disorder (OCD) or obsessive-compulsive personality disorder (OCPD)? 

Patients with OCD have particular obsessions and compulsions that cause 
distress, but patients with OCPD have an obsessive style that is pervasive and 
reflected in multiple examples of ways they interact with the world. Also, while 
most personality disorders are ego-syntonic (patients don't think there is reason 
to change), OCD is very distressing to patients and they are more likely to seek 
help. 
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Epidemiology 



OCPD does not have strong 
associations with Axis I 
disorders or other personality 
disorders. 


Prevalence: Unknown. 

Males > females. 

Increased incidence in first-degree relatives. 

Oldest child is most vulnerable. 

Majority of individuals with OCD (75%) do not have OCPD. 

Majority of individuals with OCPD (80%) do not have OCD. 

Avoidant and dependent personality disorders are thought to have related 
genetic and social causes. However, OCPD appears to be largely etiologi- 
cally distinct from these other two Cluster C personality disorders. 


Symptoms 

Those with OCPD are extremely perfectionist. They may also be frugal and 
have difficulty discarding worthless objects. OCPD is sometimes confused 
with NPD. In addition, when OCPD causes a lot of anxiety, patients may also 
resemble AVPD or STPD. 



Diagnosis 

Must meet four (or more) of the following DSM criteria: 

Is preoccupied with details, rules, lists, order, organization, or schedules to 
the extent that the major point of the activity is lost. 

Shows perfectionism that interferes with task completion (e.g., is unable 
to complete a project because his or her own overly strict standards are not 
met). 

Is excessively devoted to work and productivity to the exclusion of leisure 
activities and friendships (not accounted for by obvious economic necessity). 
Is overconscientious, scrupulous, and inflexible about matters of morality, 
ethics, or values (not accounted for by cultural or religious identification). 
Is unable to discard worn-out or worthless objects even when they have no 
sentimental value. 

Is reluctant to delegate tasks or to work with others unless they submit to 
exactly his or her way of doing things. 

Adopts a miserly spending style toward both self and others; money is 
viewed as something to be hoarded for future catastrophes; shows rigidity 
and stubbornness. 


PSYCHODYNAMIC THEORY 


Psychoanalysis and psychodynamic theory are complex systems of ideas that 
relate anxiety, depression, and personality problems in the present with expe¬ 
riences from childhood that may have disturbed important stages of psycho¬ 
logical development. There are several schools of thought that share basic te¬ 
nets but also disagree on major themes. It will be helpful to know high-yield 
facts about schools of thought, levels of personality organization, and defense 
mechanisms. 
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Schools of Thought 
Freudian Drive Theory 

Sigmund Freud was the originator of psychoanalysis. His concepts of sub¬ 
conscious thoughts, free association, transference, id, ego, and superego are 
shared by most psychodynamic schools that developed later (see Table 8-3). 

Freud wrote that unacceptable desires were kept unconscious, and con¬ 
flicts in this system can cause feelings of distress. He described developmen¬ 
tal stages that he thought need to occur in order to reach healthy adulthood: 
Oral Stage, Anal Stage, Phallic Stage, Latent State, and Genital Stage. He 
theorized that if there was unresolved conflict at one of these stages, the pa¬ 
tient may develop particular personality difficulties. 


Ego Psychology 

Ego psychology shifted the focus from just discovering the unconscious id to 
understanding the defense mechanisms that are used in making the id uncon¬ 
scious (see Table 8-4). Proponents of this included Anna Freud, Heinz Hart¬ 
mann, and others. 

Object Relations 

This school of thought is based on the idea that the existence of the self is 
best understood in terms of its relationship with other internal or external ob¬ 
jects. It focuses on feelings of attachment, frustration, and rejection in rela¬ 
tion to early personality development. Important figures in this school include 
Melanie Klein, Otto Rank, Ronald Fairbairn, D. W. Winnicott, and Margaret 


Mahler. 






m 

table 8-3. Freudian Concepts 
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table 8-4. Defense Mechanisms 



Name Definition 

Altruism Satisfying internal needs through helping 

others. 

Suppression Consciously keeping anxiety-provoking 

memories out of awareness. 

Sublimation Anxiety-provoking desires are met through 

acceptable activities. 

Humor Making light of an anxiety-provoking 

situation. 

Intellectualization Isolating affect by focusing on the logic of 

an anxiety-provoking situation. 

Rationalization Creating misleading but logical 

explanations in order to justify an event or 
decision. 

Undoing Performing actions opposite to an action 

that caused feelings of guilt. 

Isolation of affect Disconnecting anxiety-provoking emotions 

from the thoughts that go with it. 

Reaction Adopting a position opposite to anxiety- 

formation provoking thoughts. 

Repression Subconsciously removing from awareness 

anxiety-provoking thoughts or desires. 

Splitting Seeing something as all good or all bad 

instead of combining these views. 
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Example 


Level 


Tutoring someone for the board exam after Mature 
you finish your own studying, both to help 
them and to increase your own sense of 
confidence. 

Not letting yourself think about a fight you Mature 
had with your spouse because you want to 
stay focused on your upcoming board exam. 

Taking out your frustration with the board Mature 
exam by using punching bag at the gym to 
get a workout. 

Telling jokes in your study group instead of Mature 
focusing on the stressful exam. 

Failing the boards and analyzing the Neurotic 

consequences but not acknowledging your 
own feelings of disappointment. 

Deciding that failing the boards was Neurotic 

actually good thing because you didn't 
want to be a psychiatrist after all. 

Buying flowers for your spouse because Neurotic 

you neglected her/him while studying for 
the boards. 

Consciously knowing that failing the boards Neurotic 
was a disaster but feeling neutral or flat, 
rather than sad. 

Because of fears that you may have lost Neurotic 
interest in psychiatry, you say that it's 
fascinating and begin studying extra hard. 

Completely losing awareness that you Neurotic 

are taking the boards for a third time and 
keeping an optimistic view instead. 

Switching between beliefs that your study Primitive 
partner is brilliant and helpful one day, 
to thinking that he or she is stupid and 
spiteful the next day. 



table 8 - 4. Defense Mechanisms (continued) 


Name 

Definition 

Example 

Level 

Denial 

Refusing to acknowledge an anxiety- 
provoking thought. 

Failing your boards but believing that 
you've passed and leasing an office to set 
up your private practice. 

Primitive 

Idealization 

Viewing unrealistic positive qualities in 

someone. 

Thinking your study partner is likely to get 
a perfect score on the board exam because 
of his or her superior mind. 

Primitive 

Acting out 

Upsetting situations lead immediately to 

actions. 

Throwing your study book out the window 
because you got a practice question wrong. 

Primitive 

Projection 

Attributing to other people anxiety- 
provoking qualities in yourself. 

Thinking the test writers must be angry 
people because of the frustration you feel 

about the test. 

Primitive 

Fantasy 

Escaping an anxiety-provoking reality with 
imagination. 

Instead of studying, imagining that you 
are head psychiatrist in a major hospital, 
conducting groundbreaking research. 

Primitive 


Other Schools of Thought 

Two other important schools of thought include self psychology, originated by 
Heinz Kohut, and interpersonal psychoanalysis, which is based on the theo¬ 
ries of Harry Stack Sullivan. 


Levels of Personality Organization 

Patients can be divided into three categories based on the type of defenses 
they are able to use. 


Neurotic Patients 

Can use both mature and neurotic defenses. 

Only minor distortions in reality testing. 

Integrated sense of self. 

Capable of having strong relationships. 

Successful completion of Eriksorfs psychosocial stages of trust versus mis¬ 
trust and autonomy versus doubt. 

Easy therapeutic alliance. 

Therapy focused on uncovering unconscious conflicts and desires. 
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Borderline Patients 


Use many primitive defenses. 

Inconsistent sense of self and others. 

Cannot appreciate complex dimensions of people. 

In touch with reality only on a basic level. 

May be related to difficulty completing Mahler's separation-individuation 
process. 

Primary conflict may be fears of engulfment versus abandonment. 

Limited capacity for insight. 

Often have boundary problems. 

Transferences are intense and polarized. 

Countertransference reactions are usually difficult to handle. 


Psychotic Patients 

Use primitive defenses. 

Nonintegrated sense of self. 

Difficult time with attachments to others. 

Severely impaired reality testing with delusions and hallucinations. 
Primary conflict is insecurity about their existence. 

Therapy should focus on trust and problem solving. 
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Eating disorders affect 1-3% of people. These disorders predominantly occur 
in women; anorexia nervosa and bulimia are 85-95% female and binge eat¬ 
ing disorder is 60% female. Although previously thought to be more common 
with affluent Caucasian women, eating disorders affect individuals of diverse 
ethnic and socioeconomic backgrounds. Eating disorders occur throughout 
the world but are more prevalent in westernized industrial societies. Several 
epidemiologic studies have linked immigration, modernization, and urbaniza¬ 
tion to risk. The etiology of eating disorders appears to be multifactorial, with 
genetic, psychological and environmental contributions. 

Symptoms of eating disorders commonly overlap phenomenologically and 
patients often cross over into different diagnostic categories. Because treat¬ 
ment approaches differ among the disorders, it is essential to establish as clear 
a diagnosis as possible. Up to half of patients with clinically significant disor¬ 
dered eating present with atypical features or with partial syndrome disorders 
consistent with eating disorder not otherwise specified (ED NOS). 

Because individuals with eating disorders are often reluctant to seek treat¬ 
ment or to disclose their symptoms, their illness may go undetected for years, 
even in a clinical setting. Patients typically live with their eating disorders for 
5-7 years before they are diagnosed. Many patients keep their eating disorders 
private and actively conceal their symptoms, making diagnosis a challenge. 

Approximately 50% of individuals with anorexia nervosa and bulimia nervosa 
recover fully. Thirty percent have a partial recovery, and 20% have a chronic 
course. Individuals with binge eating disorder appear to have a slightly more fa¬ 
vorable outcome. The mortality rate for anorexia is 0.6% annually, nearly twice 
as high as the rate for female psychiatric inpatients of the same age. 


ANOREXIA NERVOSA 


Anorexia nervosa is characterized by a refusal to maintain normal body 
weight, a profound disturbance of body image and a relentless pursuit of thin¬ 
ness. Individuals purposefully restrict their diet. They typically have a normal 
appetite until the illness progresses to dangerous levels of emaciation and 
then find it difficult to eat. The attitudes towards food and exercise become 
extremely distorted but not psychotic. Exercise routines can become ritualistic 
and excessive, to the point of inflicting injury. The illness is often kept private 
for many years and treatment is resisted for fear of gaining weight. Individual 
self-worth hinges on the ability to stay thin. Patients with anorexia can alter¬ 
nate between restricting and binge-purging types. 

Anorexia nervosa is the least prevalent eating disorder with a lifetime prev¬ 
alence of 1.0% and 0.3% for men. Females are 95% of the patient population. 
Mean age of onset is 17 years with bimodal peaks at ages 12 and 18 years. On¬ 
set after 40 years is rare. Prepubertal onset is more severe and adolescent onset 
is associated with a better prognosis. 

Remission rate is only 40% after 5-10 years. In 20% of persons, another 
major psychiatric disorder emerges (e.g., schizophrenia, mood disorder, per¬ 
sonality disorder, substance abuse). The course of illness is usually marked 
with relapses. Commonly within 5 years of illness, patients diagnostically mi¬ 
grate from anorexia nervosa restricting type to binge-purge type and then to 
bulimia nervosa. 

Mortality (due to electrolyte imbalance, heart failure, or suicide) is 0.5- 
1.0% per observational year, 12 times higher than age matches in the general 
population. Anorexia nervosa has the highest mortality rate among psychiatric 
disorders. The suicide rate is elevated and includes up to 25% of the deaths. 
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The etiology for anorexia nervosa appears to be multifactorial. The risk 
for developing anorexia increases when family members also have anorexia, 
mood disorders, and/or alcohol dependence. Biological science suggests the 
involvement of serotonin, norepinephrine, dopamine, hypothalamic dysfunc¬ 
tion, and release of beta-endorphins. Psychologically, patients who have per¬ 
sonality characteristics including emotional constraint, perfectionism, and 
rigidity are most at risk. These people are temperamentally averse to sudden 
changes and may retreat into structure and rigidity to provide a sense of se¬ 
curity. Adolescence is a period of heightened risk, and eating symptoms are 
a behavioral manifestation of emotional conflict from physical and social 
change. Often, individuals have troubled relationships with their families and 
may have a history of sexual abuse. Western society promotes thinness, and as 
countries become more influenced by Western culture, eating disorder rates 
are rising. Anorexia nervosa is most prevalent in industrialized nations where 
food is abundant and thin body ideals are held. Participation in activities that 
promote thinness, such as ballet, ice-skating, long distance running, gymnas¬ 
tics, or modeling increases the risk for anorexia. Other high-risk populations 
include chronically ill women with diseases like cystic fibrosis, diabetes, spina 
bifida, and depression; women in demanding professions; and homosexual 
men. 

Symptoms 

Signs and symptoms are related to severe malnutrition and emaciation, so 
much that patients may resemble concentration camp victims. 

Medical complications of anorexia nervosa are shown in Table 9-1. 

Differential Diagnosis 

Medical causes of weight loss or emesis after eating include malignancies, 
tuberculosis, chronic infections, malabsorption syndromes, thyroid disease, 
hypothalamic tumors, pituitary gland lesions, diabetes mellitus, colitis, en¬ 
teritis, superior mesenteric artery syndrome, inflammatory bowel disease, 
Addison's disease, and intestinal motility disorders. 

See Table 9-2 for other psychological disorders to be considered in the dif¬ 
ferential diagnosis for anorexia nervosa. 

Diagnosis 

Anorexia nervosa is divided into two subgroups —restricting type and binge 
eating-purging type —and is characterized by the following diagnostic fea¬ 
tures: 

Refusal to maintain body weight at or above a minimally normal weight 
for age and height—defined as 85% of the expected body weight for height 
and age. 

Intense fear of gaining weight or becoming fat. 

A disturbance in the way one's weight or body shape is experienced, a self- 
evaluation that is unduly influenced by weight or body shape, or the denial 
of the seriousness of low weight. 

Amenorrhea (in postmenarchal females) (i.e., the absence of at least three 
consecutive menstrual cycles). A woman is considered to have amenorrhea 
if her periods occur only following hormone administration. 

Subtypes include the following: 

Restricting type: During the current episode of anorexia nervosa, the per¬ 
son has not regularly engaged in binge eating or purging behavior (i.e., 
self-induced vomiting or the misuse of laxatives, diuretics, or enemas). 
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table 9 -1 . Medical Complications of Anorexia Nervosa 


Vital sign changes 

Bradycardia (< 60 beats/min), hypotension (systolic blood pressure < 80 mmHg), hypothermia 
(temp < 97°F). 

Cardiovascular 

ECG changes (prolonged T), arrhythmias, possible sudden death, CHF, edema, dehydration, 
orthostatic hypotension, impaired peripheral circulation. 

Gastrointestinal 

Impaired motility, constipation, elevated LFTs, elevated serum amylase, tooth enamel erosion, 
electrolyte changes, Mallory-Weiss tear (esophageal tear with massive bleeding), pancreatitis. 

Hemotologic 

Pancytopenia, leukopenia, anemia, thrombocytopenia. 

Renal 

Renal calculi, elevated BUN from dehydration, polyuria, peripheral edema. 

Endocrine 

Decreased T 3 and T 4 ; decreased estrogen in females, resulting in delayed secondary sexual 
characteristics and amenorrhea; decreased testosterone in males, resulting in delayed secondary 
sexual characteristics; reduced growth hormone-binding protein, insulin-like growth factor. 

Musculoskeletal 

Osteoporosis or osteopenia, fractures, muscle wasting, weakness. 

Dermatologic 

Dry, yellowish skin (carotonemia); lanugo; hair loss; calluses on the dorsum of the hand from self- 
induced vomiting. 

Nutritional 

Electrolyte disturbances, parotid gland enlargement ("chipmunk face") secondary to recurrent 
emesis, severe malnutrition leading to hypomagnesemia, decreased albumin, vitamin deficiencies. 

Neurologic 

Metabolic encephalopathy, peripheral neuropathy, central atrophy (decreased gray matter), seizure 
activity, mild cognitive deficits or mental slowing, dizziness, headaches, sensitivity to light and 

noise. 

Psychiatric 

Severe body distortion, dysthymia, restricted affect, sleep disturbance, comorbid substance abuse 
disorders (26%), major depressive disorder and dysthymia (50-75%), anxiety disorders (OCD, 

PTSD, social phobia) (50-70%), personality disorders or traits (up to 50%), often Cluster C 
anxious types. 


BUN, blood urea nitrogen; CHF, congestive heart failure; ECG, electrocardiogram; LFTs, liver function tests; OCD, obsessive-compul¬ 
sive disorder; PTSD, post-traumatic stress disorder; T 3 , triiodothyronine; T 4 , thyroxine. 


Binge eating-purging type: During the current episode of anorexia 
nervosa, the person has regularly engaged in binge eating or purging 
behavior (i.e., self-induced vomiting or the misuse of laxatives, diuret¬ 
ics, or enemas). 

Treatment 

Treatment for anorexia nervosa ideally addresses medical, psychological, and 
nutritional needs, and utilizes a multidisciplinary team approach. Members of 
the team should communicate regularly and openly with one another about 
symptoms and therapeutic interventions. First, the team should assess for the 
appropriate level of care. Although eating disorders can often be adequately 
managed in an outpatient setting, inpatient care or partial hospitalization may 
be required for some patients (Table 9-3). The team and the patient should 
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table 9 - 2. Differential Diagnosis of Anorexia Nervosa 


Disorder 

Common Symptoms 

with Anorexia Nervosa 

Tips to Differentiate 

Mood disorders—major depression, 
dysthymia 

Low body weight 

Evaluate for other mood symptoms, neurovegetative 
symptoms; often no fear of gaining weight. 

Substance abuse disorders 

Low body weight 

Evaluate drug and alcohol use; often no fear of gaining 
weight. 

Schizophrenia 

Low body weight, fear of 
eating 

May have delusions interfering with eating. 

Anxiety disorders—obsessive- 
compulsive disorder, social phobia 

Low body weight 

Evaluate for other anxiety symptoms that might 
interfere with behavior and eating habits. 

Personality disorders—Cluster C 

Low body weight 

No fear of gaining weight. 

Bulimia nervosa 

Low body weight, fear of 
gaining weight 

Does not have binging and purging behavior when 
weight above 85% EBW. 

Conversion disorders 

Low body weight 

Rule out other motor or sensory impairments; may be 

unconscious. 


review medical and psychotherapeutic parameters at the onset of treatment. A 
treatment contract is agreed upon in advance in case the patient deteriorates, 
is noncompliant, or is splitting the care team. 

Medical treatment: 

Weight restoration is a primary medical goal for the treatment of an¬ 
orexia nervosa. A goal weight should be determined at the outset of 
treatment that is within normal range and adequate to regain reproduc¬ 
tive function and to reverse bone demineralization. Individuals with 
anorexia nervosa as a rule are reluctant to gain weight, so weight resto¬ 
ration generally requires active and collaborative intervention among 
primary care clinician, mental health specialist, nutritionist and the 
patient's family. Patients often respond to behavioral, educational, and 
psychotherapeutic interventions. Enteral or total parental feeding is uti¬ 
lized only in severe cases of anorexia nervosa that fail to respond to the 
above interventions. Weight gain in severely malnourished individuals 
must be carefully monitored since complications of refeeding include 



table 9 - 3. Indications for Inpatient Management of Anorexia Nervosa 

Serious medical risk (e.g., significant hypokalemia or dehydration, ongoing ipecac abuse). 
Very low weight < 75% expected body weight (EBW). 

Rapid weight loss. 

Growth arrest. 

Psychiatric risk (e.g., risk of self-harm or psychosis). 

Escalating symptoms (e.g., inability to eat, frequent purging throughout the day). 

Failure of outpatient management. 
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hypophosphatemia, cardiac arrhythmia, congestive heart failure, and 
delirium. 

Correction of hypokalemia and other electrolyte disturbances is neces¬ 
sary in this population to prevent cardiac arrhythmias. 

Blood pressure, pulse, and temperature should be evaluated periodi¬ 
cally since hypotension, bradycardia, and hypothermia are common 
among individuals with anorexia nervosa and bulimia nervosa. 
Laboratory examination for individuals with anorexia nervosa should 
also include a serum glucose to check for hypoglycemia and a com¬ 
plete blood count with differential, since leukopenia, neutropenia, ane¬ 
mia, and thrombocytopenia may be seen in association with anorexia 
nervosa. 

Vitamin supplementation is indicated for individuals with poor nutri¬ 
tion and should include calcium 1000-1500 mg/day and a multivita¬ 
min to provide 800 IU vitamin D daily. 

A combination of estrogen and progestin has not been shown to be ef¬ 
fective in correcting osteopenia in women with anorexia nervosa. 
Despite menstrual abnormalities and associated infertility seen with 
anorexia nervosa and bulimia nervosa, pregnancy can occur. Because 
a variety of obstetric complications are associated with these disorders, 
patients should be counseled to avoid conception until the illness has 
been treated. 

Stool softeners or noncathartic, bulk-forming laxatives may be help¬ 
ful in treating the severe constipation associated with chronic laxative 
abuse and withdrawal. 

Dental care is indicated for individuals who induce vomiting because 
of the increased risk of dental caries. 

An electrocardiogram (ECG) should be obtained to assess for pro¬ 
longed QT interval or other abnormalities in any individual with elec¬ 
trolyte disturbances or symptomatic arrhythmias. 

Since significant osteopenia occurs in half of women with anorexia 
nervosa (which poses a risk for fractures and kyphosis), women with an¬ 
orexia nervosa should have a dual-energy x-ray absorptiometry (DEXA) 
evaluation of lumbar spine bone density to assess severity of bone loss. 
Nutritional counseling: Nutritional counseling is a helpful and often nec¬ 
essary adjunct to medical and psychiatric interventions. 

Dietary patterns and weights can be monitored in this setting and com¬ 
municated with other members of the team. 

Caloric requirements and nutritional deficiencies should be clarified 
for patients and clinicians; counseling and suggested meal plans and 
supplements can be offered to patients who need to gain weight. 
Behavioral strategies for establishing healthful patterns of eating can 
be introduced or reinforced in this setting (i.e., patients can be assisted 
with self-monitoring of dietary patterns and identifying and avoiding 
cues to restrict, binge, or purge). 

Assessment of appropriateness of weight for height can be made by cal¬ 
culation according to one of two formulas or by comparing weight and 
height against the Metropolitan Life Insurance Height-Weight Table 
(Table 9-4). 

Mental health treatment: Psychotherapy is the treatment of choice for 
eating disorders, and psychopharmacology is used as an adjunct. Because 
restricting, binging, and purging symptoms are used to modulate unpleas¬ 
ant affective states, some patients will not tolerate their cessation before 
alternate defenses and coping strategies are in place. If eating behaviors 
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table 9-4. Methods of Calculating Appropriateness of Weight for Height 


Method 

Description 

Body mass index (BMI) 

BMI = Weight (kg)/ Height (m) 2 

BMI can be used for adult men or women of all height and weights. A BMI of < 17.5 reflects 
a weight range consistent with anorexia nervosa. A BMI within 20-25 is considered to be 
within normal range. 

Percent expected body 
weight (%EBW) 

Calculate the ratio of actual body weight to desirable body weight, as follows: 

Women: (100 lb for the first 5 feet + 5 Ib/inches above 5 feet) ± 10% 

Men: (106 lb for the first 5 feet + 6 Ib/inches above 5 feet) ± 10% 

%EBW of less than 85% is a weight for height consistent with anorexia nervosa. 

Metropolitan Life Insurance 
Height-Weight Table 

In 1943, this company introduced standard height-weight tables for men and women. These 
tables were revised in 1983. The term ideal weight developed from these tables and referred 
to weights with the lowest mortality rates. 


are acutely controlled, patients may even revert to more dangerous behav¬ 
iors, such as substance abuse or self-mutilation. Depending on degree of 
associated medical compromise, some teams will elect to avoid abrupt or 
premature control of disordered eating if a patient risks psychiatric decom¬ 
pensation or needs to be monitored safely for medical complications. 
History of the present illness should evaluate: 

Dietary patterns (i.e., restricting vs. binge-eating pattern eating). 
Inappropriate compensatory behaviors to lose weight or prevent 
weight gain (modalities, frequencies, and durations). 

The psychosocial context of the illness. 

Self-induced vomiting and whether or not syrup of ipecac is or has 
been used to induce emesis. 

Laxative abuse, including frequency of episodes and number of lax¬ 
atives typically used per episode. 

Use of enemas. 

Use of diuretics. 

Inappropriate use of diet pills, stimulants, or other medications (e.g., 
methylphenidate or insulin). Also inquire about use of ephedra- 
containing supplements. 

Excessive exercise; determine how many hours daily or weekly the 
individual exercises and whether the individual is likely to exercise 
when sick or injured. 

Fasting, meal skipping, or restrictive patterns of eating. 

Binge pattern eating. Clinically, a binge is defined as consuming an 
unusually large amount of food in a discrete period of time while 
experiencing a lack of control over the eating. 

Psychosocial precipitants to symptoms. 

Evaluate the need for patient and family education and for family 
intervention. 

Rate of weight loss. 

Educational information about the medical risks posed by these behav¬ 
iors should be communicated to the patient at this time. For example, 
many patients are unaware of the extremely serious risks associated with 
ephedra or ipecac use. 
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Anorexia nervosa— 

I BERP MEDDLS 

Ipecac 

Binge 

Excessive exercise 

Restrict 

Purge 

Medications 

Enemas 

Diuretics 

Diet pills 

Laxatives 

Substances 


Psychiatric history should include questions about previous treatment, 
as well as history of other psychiatric illnesses. Evaluate for comorbid 
Axis I and II disorders and psychological conflicts with emotional mat¬ 
uration and individuation-separation. 

Thorough evaluation for suicide risk, self-harm, and substance abuse. 
Although cognitive-behavioral therapy (CBT) and interpersonal ther¬ 
apy (IPT) has been shown to be helpful for bulimia and binge eating 
disorder, little is known about their efficacy with anorexia. 
Psychodynamic psychotherapy, dialectical behavioral therapy, motiva¬ 
tional enhancement therapy, guided imagery, and guided self-change 
may also be helpful. 

Family therapy is an effective therapy for the treatment of early-onset, 
nonchronic anorexia nervosa and is a useful modality of adjunctive 
therapy for other eating disorders as well, particularly for adolescents 
and young adults. The Maudsley approach enlists parents to assist in 
refeeding and recovery of adolescents. 

Group psychotherapy is also a useful adjunctive therapy for anorexia. 
Pharmacotherapy: Medication management of eating disorders is opti¬ 
mally offered as an adjunctive treatment to psychotherapy. Because both 
individuals with anorexia and bulimia nervosa may be at risk for hypoten¬ 
sion, dehydration, hypokalemia, hypomagnesemia, and cardiac arrhyth¬ 
mias, among other medical complications, medication therapy may pose 
additional risks among this population and should be weighed carefully 
against potential benefits. Because there is a lack of data on efficacy and 
safety of medication in the treatment of eating disorders in children and 
adolescents, the recommendations below apply only to an adult popula¬ 
tion: 

No medication has been shown to be generally useful for the primary 
symptoms of anorexia nervosa in randomized, controlled, double-blind 
trials. The potential for weight gain with any pharmacologic interven¬ 
tion should be openly discussed with anorexic patients. There is also 
potential that such weight gain would precipitate compensatory purg¬ 
ing, exercise, or restricting-pattern eating. Some evidence suggests that 
fluoxetine 60 mg/day may be helpful in stabilizing weight-recovered 
individuals with anorexia. Sertraline (50-100 mg/day) has been shown 
to reduce cognitive traits associated with anorexia nervosa in one open 
controlled study; however, no weight differences between groups were 
detected. One open trial of olanzapine (10 mg/day), along with case 
reports of both risperdal and olanzapine, suggest that these medications 
may be helpful in promoting weight gain and possibly other clinical 
improvement in anorexic patients. Other medications that effect weight 
gain are not routinely used, although zinc gluconate (100 mg/day) has 
been shown to accelerate weight gain among anorexic inpatients. How¬ 
ever, safety and efficacy of prolonged zinc supplementation has not 
been established for patients with anorexia nervosa. Comorbid psychi¬ 
atric illness or symptoms (e.g., depression or anxiety) should be treated 
with appropriate pharmacologic therapy, but may have limited efficacy 
in severely underweight patients. Given medical complications associ¬ 
ated with anorexia nervosa (e.g., electrolyte disturbances, hypotension, 
orthostasis, prolonged QTC, and constipation), side effect profiles of 
medications should be evaluated so as to avoid either exacerbation of 
these conditions or other serious medical risks. 
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Complications 

Patients with anorexia nervosa may have serious medical complications (see 
Table 9-1), including death. This illness also has severe consequences on so¬ 
cial, psychological, and occupational development. 

Prevention 

Researchers are continuing the scientific exploration about the biologic con¬ 
tribution to eating disorders. In the meantime, parents and educators must 
continue to teach young children about healthy eating behaviors, body image, 
and good self-care habits. It is vital to help children improve their self-esteem 
and navigate their way through adolescence. Parents are encouraged to seek 
evaluation as soon as possible to catch troubled behavior before it develops 
into an eating disorder. On a larger scale, society will need to take greater re¬ 
sponsibility for the pervasive messages promoting the thin ideal that put chil¬ 
dren at risk for eating disorders. 


BULIMIA NERVOSA 


• An 18-year-old female college freshman comes to you for evaluation of low 
body weight. She is referred from Student Health Services after she fainted 
on campus. Per her primary care doctor, she has a BMI of 17, is bradycardic, 
and has orthostatic hypotension. She often feels cold and tired, has constipation, 
and her hair has thinned. Her labs are normal. She reports that she has been a 
ballet dancer since she was 8 years old and dances with a prestigious company 
during the summer. She has not yet gotten her period. She describes a long his¬ 
tory of "eating healthy." She lists "good foods and bad foods." She feels as if she 
has binged if she eats a whole apple. She has a strict eating routine, with very 
small portions. She becomes very anxious if she is asked to try new foods or eat 
socially with friends. She has a hard time eating in public and worries that other 
people think she is a "pig" The thought of gaining a couple of pounds is very scary 
to her. Her parents and friends are very concerned about her, and she finds this 
hard to understand; she is not sure why they think she is too thin when she feels 
"enormous." She is doing well academically and spends more hours studying 
than her classmates do. She stays up most of the night checking her homework to 
make sure there are no mistakes. She goes to the gym every morning at 5 a.m. and 
does active exercise for 1-2 hours everyday. If she feels she has eaten more the 
day before, she will calculate that into her exercise. If she is sick, she will still go 
and exercise. She does not binge or purge, use laxatives or diuretics, and denies 
any other physical concerns. She has not dated and has no interest in that. Her 
father is a prominent lawyer, exercises a lot, and regularly runs marathons. Her 
mother is very interested in nutrition, is often on a diet, and worries about "every¬ 
thing." What is your treatment recommendation for this patient? 

This young woman is a candidate for outpatient treatment. She needs to start 
working with a treatment team—a nutritionist weekly who will monitor weights; a 
primary care doctor twice a month to check her vitals, labs, and bone scan; and a 
psychiatrist for weekly psychotherapy and medication evaluation. Family therapy 
visits would be helpful to educate and include the parents in her treatment and 
recovery. 
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The lifetime prevalence of bulimia nervosa ranges from 1% to 4% (even 
higher rates on college campuses), with females accounting for 90-95% of 
cases. The lifetime prevalence is 1.5% for women and 0.5% for men. The av¬ 
erage age of onset is 18 years old, a little later than anorexia nervosa. It can 
begin anywhere from 12 to 40 years old. Onset often coincides with big tran¬ 
sitions, like starting college, and follows a period of dieting. Fifty percent of 
people with anorexia will develop bulimia. The prognosis is significantly bet¬ 
ter than for anorexia nervosa. Within 2 years of treatment, 50—70% of indi¬ 
viduals are symptom free. After 10 years, 50% of individuals remain symptom 
free. The prognosis is better if treated aggressively in adolescence, shorter 
duration of illness, and higher body weight at intake. A small minority suffer 
with chronic bulimia nervosa and often have comorbid Cluster B traits and 
substance abuse disorders. Bulimia nervosa has a high mortality rate of 0.5% 
mostly from cardiac failure and suicide, not as elevated as anorexia nervosa. 

The pathogenesis of bulimia nervosa appears to be multifactorial. Re¬ 
search shows high concordance in monozygotic twins and higher rates with 
first-degree relatives. Preliminary findings suggest a significant link to chromo¬ 
some lOp. Disruption in neuronal systems involving serotonin, neuropeptide 
Y, and cholecystokinin are implicated in bulimia. Psychologically, patients 
with bulimia typically exhibit perfectionism, affect dysregulation, impulsivity, 
self-destructiveness, pervasive low self-esteem, conflict aversion, and fear of 
abandonment. The all-or-nothing thinking manifests with strict dieting. After 
a slight error, patients feel like they have failed, and overeat. In order to regain 
self-esteem, they resume the cycle of dieting. Often, patients come from fami¬ 
lies with conflict, alcohol problems, and lack of cohesion. Socioculturally, 
there is an increased prevalence in industrialized nations where media images 
promote ideal thinness and dieting. High-risk populations include people who 
engage in activities like ballet, ice-skating, wrestling, or long distance running; 
patients with diabetes; and homosexual men. 

Symptoms 

Patients with bulimia nervosa present typically at normal body weight, al¬ 
though a subset are overweight or obese. 

Generally, they have more interest than those with anorexia in physical at¬ 
tractiveness, sexual issues, and recovery. 

The classic symptoms are eating binges followed by purging behaviors 
such as self-induced vomiting, excessive exercise, or laxative abuse. 
Individuals typically choose foods that are sweet and high in caloric value 
and may eat secretly, compulsively, rapidly, and without chewing. They 
often eat to the point of feeling painfully full. Binges are often followed by 
shame and guilt. 

Self-induced vomiting is the most common purging technique (80-90%). 
Individuals use their fingers or another object to induce a gag reflex. Even¬ 
tually, vomiting can be induced at will. 

Patients with purging-type bulimia have more psychiatric and medical co¬ 
morbidity. Common and important medical complications are shown in 
Table 9-5. 

Differential Diagnosis 

Rule out medical causes of emesis or appetite dysregulation, such as inflam¬ 
matory bowel disease, hepatic dysfunction, gastrointestinal parasites, pancre¬ 
atitis, brain tumors (pituitary or hypothalamic), Kluver-Bucy or Kleine-Levin 
syndrome, ulcers, malabsorption, adrenal disease, diabetes mellitus, hyper¬ 
parathyroidism, or pituitary dysfunction. 
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table 9-5. Medical Complications of Bulimia Nervosa 


Purging Method 

Complications 

Self-induced vomiting 

Esophageal disorders, esophagitis, chest pain, dyspepsia, gastroesophageal reflux 
disease, esophageal rupture, hiatal hernia, Barrett's esophagus, oral complications 
with enamel erosion and gum recession, parotid gland swelling, increased serum 
amylase, electrolyte imbalance, hypokalemia, Russell's sign (scars and abrasions on 
the back of the hand), Mallory-Weiss syndrome (bleeding from tears in the mucosa 
at the junction of the esophagus and stomach caused by severe retching, coughing, 
or vomiting), and in pregnancy an increased risk of spontaneous abortion and low 
birth weight. 

Laxative phenolphthalein 
preparations (Ex-Lax, Feen-a-mint) 

Irritable bowel syndrome, melanosis coli, atonic or cathartic colon, electrolyte 
imbalances, acid-base complications, arrhythmias, muscle weakness, tetany, rectal 
prolapse, more severe psychopathology (as compared with patients who do not use 
laxatives). 

Ipecac 

Skeletal muscle atrophy, fatal cardiomyopathy, tachycardia, prolonged QT, and 
premature atrial and ventricular contractions. 

Mineral oil 

Lipid pneumonia secondary to aspiration. 

Diuretics 

Dehydration, electrolyte imbalance, resulting cardiac arrhythmias, and sudden death. 

Excessive dieting 

Employed mainly by individuals with anorexia nervosa. 

Excessive exercise 

Commonly used and may be ritualistic and compulsive to the point where bodily 
injury is ignored. 

Other substances 

Some may self-administer thyroid medications to speed metabolism (causing bone 
loss and thyrotoxicosis) and insulin (can lead to hypoglycemia and death). Drugs are 
used to control appetite. 


See Table 9-6 for other psychological disorders to be considered in the dif¬ 
ferential diagnosis for bulimia nervosa. 

Diagnosis 

Bulimia nervosa includes two subtypes: purging type, in which there is regu¬ 
lar use of self-induced vomiting or abuse of laxatives, enemas, or diuretics; and 
nonpurging type, in which the inappropriate compensatory behaviors include 
excessive exercise or fasting, but not the regular use of self-induced vomiting 
or abuse of laxatives, enemas, or diuretics. Bulimia nervosa is characterized by 
the following diagnostic features: 

Recurrent, episodic binge eating (at least twice weekly for at least 3 
months). Binges are characterized by an unusually large amount of food 
eaten in a discrete period of time and associated with a sense of lack of 
control. 

Recurrent, inappropriate compensatory behaviors to prevent weight gain (at 
least twice weekly for at least 3 months). These compensatory behaviors in¬ 
clude self-induced vomiting; use of laxatives, enemas, diuretics, or stimulants, 
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table 9 - 6. Differential Diagnosis of Bulimia Nervosa 


Disorder 

Common Symptoms with 

Bulimia Nervosa 

Tips to Differentiate 

Binge eating disorder 

Binge eating 

No compensatory behaviors. 

Bipolar disorder 

Mood swings 

May have intermittent binge-purge behavior, may be using to 
help regulate moods. 

Depressive disorders 

Depressed mood, guilt, sense 

of failure 

Evaluate all symptoms of depression. 

Substance abuse 

Weight fluctuations 

Evaluate drug and alcohol use. 

Anorexia nervosa with 

binge-purge cycle 

Binge-purge behavior 

Can also have binge-purge cycles when not anorexic (normal 
weight). 

Personality disorder, 

Cluster B 

Mood swings 

May have intermittent binge-purge behavior to help regulate 
moods and relationships. 


as well as diet pill abuse; and restrictive-pattern eating (e.g., meal skipping) 
and exercise. 

A self-evaluation that is excessively influenced by weight or body shape. 
Symptoms that do not occur exclusively during episodes of anorexia ner¬ 
vosa. 

Treatment 

As with anorexia nervosa, treatment should include a multidisciplinary team 
approach, with medical, nutritional, and psychiatric interventions. Hospital¬ 
ization is rarely necessary for bulimia nervosa, unless there are severe electro¬ 
lyte imbalances. 

Medical treatment: 

Medical history should include a thorough review of systems, a history of 
weight changes, and an inventory of dietary patterns, purging behaviors, 
and exercise patterns. Current medications should be reviewed for pos¬ 
sible contributions to appetite or weight changes. The members of the 
team managing the patient should agree who will follow weights, how 
often they will be checked, and how they will be communicated to the 
rest of the team. Vital signs should be monitored. 

Assessment of individuals with bulimia nervosa or binge eating-purging 
anorexia should include examination for parotid gland enlargement, 
submandibular adenopathy, dental caries, hand abrasion (Russell's 
sign), decreased or increased bowel sounds, and rectal prolapse. 

Routine laboratory analysis should include initial and periodic assess¬ 
ment of serum electrolytes for any individual with purging behavior, 
since hypokalemia and hypomagnesemia are commonly seen. Assess¬ 
ment of individuals with electrolyte disturbances, symptomatic arrhyth¬ 
mias, or those for whom psychopharmacologic intervention is planned 
should include an ECG to evaluate whether the QT interval is pro¬ 
longed or if any other abnormalities are present. 
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Common and important medical complications are shown in Table 

9-5. 

Nutritional counseling: Nutritional assessment includes the evaluation of 

appropriateness of body weight and adequacy of caloric and nutrient in¬ 
take (see Table 9-4). Nutritionists work regularly with patients to establish 

a meal plan and handle cravings to binge. 

Mental health treatment: 

Psychotherapy: CBT is the best-studied and best-established treatment 
for bulimia nervosa and for binge eating disorder (BED). CBT ap¬ 
pears more effective than medication for both of these disorders. The 
mean reduction of binge eating is 73-93%, and the mean remission 
is 51-71%. The mean reduction of purging symptoms is 77-94%, and 
the mean remission is 36-56%. IPT has been shown to be effective for 
BED and equally (but not as rapidly) effective as CBT for the treatment 
of bulimia and has been shown effective for the treatment of BED. Psy¬ 
chodynamic psychotherapy, dialectical behavioral therapy, motivational 
enhancement therapy, guided imagery, and guided self-change have all 
been shown to be effective in treating bulimia nervosa. Family therapy 
is a useful modality of adjunctive therapy for bulimia nervosa, partic¬ 
ularly for adolescents and young adults. Group psychotherapy is also 
a useful adjunctive therapy for anorexia and bulimia nervosa. Group 
CBT of IPT is effective in the treatment of BED as well. 
Psychopharmacology: The symptoms associated with bulimia nervosa 
are moderately responsive to a variety of antidepressant medications in 
the short term, although remission rates are relatively low. The aver¬ 
age reduction of binge eating frequency among bulimic individuals 
is approximately 56% as compared with 11% on placebo; the reduc¬ 
tion of frequency of self-induced vomiting is probably similar. Of the 
agents demonstrated to be effective, no particular medication has been 
shown to have superior efficacy, so it is recommended that a medica¬ 
tion be chosen based on its side-effect profile and history of patient re¬ 
sponse. When treating an individual with a poor response to an initial 
trial, consecutive trials of agents may be necessary. Fluoxetine is the 
best studied among the medications effective against bulimia nervosa 
and is the only FDA-approved medication for its treatment. It is gen¬ 
erally well tolerated in this population. The recommended dosage is 
60 mg/day. Other serotonin specific reuptake inhibitors (SSRIs) have 
not been studied in controlled trials but are in routine clinical use. De- 
sipramine and imipramine (up to 300 mg/day as tolerated) are effec¬ 
tive in reducing the frequency of binge eating and purging in bulimia 
nervosa. Amitriptyline has not been found effective in the treatment of 
bulimia nervosa, and other tricyclic antidepressants have not been stud¬ 
ied in controlled trials. Ondansetron (24 mg/day in six divided doses) 
has been found effective in subjects with severe bulimia in one con¬ 
trolled study. Trazodone (up to 400 mg/day) has been found effective 
in the treatment of bulimia nervosa in one study, but it is not routinely 
used due to sedation. High-dose naltrexone (200-300 mg/day) was also 
found effective in treatment-resistant bulimic individuals in one study, 
but it is not recommended for routine use because of the risk it poses 
for hepatotoxicity. Topiramate is sometimes added to antidepressants to 
suppress appetite. Watch for noncompliance. Most patients with eating 
disorders are ambivalent about getting well and participating in treat¬ 
ment. Specific contraindications: Buproprion increases risk for grand 
mal seizures; Monoamine oxidase inhibitors (MAOIs) with uncon¬ 
trolled eating may induce a hypertensive crisis. 
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Complications 

Patients with bulimia nervosa suffer from many medical complications (see 
Table 9-5), including death. They also struggle with comorbid psychiatric ill¬ 
ness. 

Prevention 

Researchers are continuing the scientific exploration about the biologic 
contribution to eating disorders. In the meantime, parents and educators 
must continue to teach young children about healthy eating behaviors, 
body image, and good self-care habits. 

It is vital to help children improve their self-esteem and navigate their way 
through adolescence. 

Parents are encouraged to seek evaluation as soon as possible to catch trou¬ 
bled behavior before it develops into an eating disorder. 

On a larger scale, society will need to take greater responsibility for the 
pervasive messages promoting the thin ideal that put children at risk for 
eating disorders. 


EATING DISORDER NOT OTHERWISE SPECIFIED (EDNOS) 


• A 23-year-old woman presents for evaluation for binge eating and purging. 
She reports that her symptoms started when she went away for college. At 
that time, she went on a diet because she was feeling insecure about her 
ability to make friends, look attractive, and meet boyfriends. After 3 months, she 
started binge eating and purging. Since graduation, she is working as an adminis¬ 
trative assistant at a finance company and feels overwhelmed and lonely. During 
her workday, she will try to stick to a strict meal plan of a small breakfast and a 
salad for lunch. If she "breaks the rules" and has a snack in the afternoon, she 
feels her day is "blown" and goes home and binges. She will make several stops 
at grocery stores and get takeout from restaurants to gather her foods. She will 
come home and in private eat her food fast and is out of control. She will drink 
water throughout the binge to help purge later. She then induces vomiting and 
feels very ashamed of herself. Sometimes she is able to go 2 or 3 days without 
this, but often it happens daily. She is 5 ' 6 " and 150 pounds. In the past she was 
130 pounds, and that felt more comfortable to her. She feels depressed, lonely, 
and has low self-esteem. She tends to isolate and has trouble concentrating at 
work. If she does go out socially, she sometimes acts impulsively by drinking too 
much alcohol, using drugs or making sexual decisions she regrets in the morning. 
She takes 6-10 laxative tabs a day to help with "bloating." She keeps a bottle of 
ipecac in her house in case she has a hard time purging. Currently, she takes an 
over-the-counter "energy pill" to help her wake up in the mornings and suppress 
her appetite. At her last dental cleaning, her dentist remarked on her eroding 
enamel and encouraged her to see a psychiatrist. She has parotid gland swelling 
and calluses on the back of her right hand, and she feels tired. Her father works 
as an investment banker and has had mood swings. Her mother is a homemaker 
whose weight fluctuates, she has been on antidepressants, and her self-esteem is 
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low. Her parents divorced when she was a young teenager. What is your treatment 
plan for this patient? 

This woman should first be evaluated by a primary care doctor to have labs 
checked, an ECG, and a physical exam. She would be a candidate for an SSRI trial 
and weekly psychotherapy. She would benefit from weekly meetings with a nutri¬ 
tionist to establish a meal plan and learn how to handle cravings. 


Eating disorder NOS covers partial-syndrome eating disorders and eating dis¬ 
orders with atypical features —for example, if criteria for anorexia nervosa are 
met but the patient has regular menses or has had dramatic weight loss but is 
still normal weight, or if all the criteria for bulimia nervosa are met but the 
frequency is less than twice a week or the duration less than 3 months. Other 
eating-disordered symptoms include chewing and spitting food, night eating, 
shoplifting food, and eating from the garbage. 

Clinically significant partial syndromes or atypical eating disorders may 
occur in up to 5-13% of young adult females. This is a large heterogeneous 
group. 


Binge Eating Disorder 

Binge eating disorder (BED) is not recognized in the Diagnostic and Statisti¬ 
cal Manual of Mental Disorders (DSM) but is classified under eating disor¬ 
der NOS. It is the most prevalent eating disorder, affecting approximately 4% 
of young adults (and up to 30% of adults seeking weight treatment). The on¬ 
set of BED tends to occur in late adolescence or early 20s. There are limited 
findings on the course and prognosis. Studies need to measure eating disorder 
symptoms separate from obesity. Unlike other eating disorders, patients with 
binge eating disorder are rarely reclassified diagnostically as anorexia or buli¬ 
mia. 

The etiology is most likely multifactorial, and more studies need to be 
done to clarify this. Notably, dieting is not a risk factor as most patients be¬ 
gin binge behavior prior to dieting. Children at high risk have histories of be¬ 
ing teased or bullied, being overweight as children, coming from families that 
overeat, having significant discord, or having histories of sexual abuse or high 
parental demands. Psychologically, patients with binge eating disorder asso¬ 
ciate their weight and shape closely with their self-worth. They present with 
self-loathing, disgust, frustration, dysphoria, and somatic concerns. Patterns in 
personality remain unclear at this time. Men with binge eating often have co- 
morbid substance disorders. 

Symptoms 

Patients with binge eating disorder have impaired control over repeated 
food binges and distress over this lack of control without the compulsatory 
mechanisms (e.g., vomiting, fasting, laxative abuse, or excessive exercise). 
Food consumption is rapid, and the typical caloric intake during a binge is 
between 2000 and 4000 calories. Often, individuals' weights cycle up and 
down. 

Individuals often eat when they are not hungry and report self-loathing, 
disgust, or depression after a binge. 

Binges often occur in private and are kept secret. 

Despite eating habits, there is a fear of being fat, an intense preoccupation 
with body shape and size, and wishes to become thin. 
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Individuals often present to Overeaters Anonymous for weight loss treat¬ 
ment (~ 70%) and seek out bariatric surgery (50%). 

Medical complications include hypertension, dyslipidemia, type 2 diabe¬ 
tes, coronary artery disease, stroke, gallbladder disease, osteoarthritis, sleep 
apnea, respiratory problems, and cancer (endometrial, breast, colon). 

Differential Diagnosis 

Medical causes of obesity: Rule out Kleine-Levin and Prader-Willi syn¬ 
dromes. 

See Table 9-7 for other psychological disorders to be considered in the dif¬ 
ferential diagnosis for binge eating disorder. 

Diagnosis 

BED is characterized by the following diagnostic features: 

Recurrent, episodic binge eating (at least 2 days weekly for at least 6 
months) without regular inappropriate compensatory measures to prevent 
weight gain. 

The binge eating episodes are associated with marked distress as well as 
with at least three of the following: 

Eating abnormally rapidly. 

Eating until uncomfortably full. 

Eating large amounts when not hungry. 

Eating alone because of embarrassment. 

Feeling disgusted, depressed, or guilty after binge eating. 

Marked distress when binge eating is present. 

Occurs on average 2 days a week for 6 months. 

Symptoms do not occur exclusively during the course of anorexia nervosa 
or bulimia nervosa. 

Treatment 

Weight loss treatment may benefit some individuals with obesity and BED. 
For those with a history of repeated weight cycling or early-onset BED, it 
may be optimal to control the binge-pattern eating before embarking on 
weight loss treatment. 


table 9-7. Differential Diagnosis of Binge Eating Disorder 


Other Illnesses 

Common Symptoms with Binge 

Eating Disorder 

Tips to Differentiate 

Depressive disorders 

Low mood, guilt, low self-esteem 

Evaluate for other depressive symptoms, neurovegetative 
symptoms. 

Substance abuse 

Overweight 

Evaluate drug and alcohol use, no embarrassment about 
eating. 

Panic disorder 

Overweight, rapid eating 

Evaluate symptoms of anxiety; may be using food to 
regulate moods. 

Personality disorders 

Overweight, low self-esteem 

Evaluate relationship patterns, sense of self. 
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Medical workup: 

Assessment of individuals with obesity associated with BED should in¬ 
clude questions about potential medical complications of obesity, in¬ 
cluding hypertension, hyperlipidemia, diabetes mellitus, coronary ar¬ 
tery disease, degenerative joint disease, and sleep apnea. 

Weight loss programs should aim for a maximum loss of 1.5 pounds a 
week; faster rates have not been shown to be effective. 

Nutritional assessment includes the evaluation of appropriateness of 
body weight and adequacy of caloric and nutrient intake. Assessment of 
appropriateness of weight for height can be made using Table 9-4. 
Psychiatric treatment: 

CBT is the mainstay of treatment. Behavioral weight loss treatments fo¬ 
cusing on diet and exercise are useful as well. 

IPT is also useful. 

Psychopharmacology: Fluoxetine, sertraline, citalopram, fluvoxam- 
ine (note that all are off-label uses); topiramate can reduce appetite; 
sibutramine (meridia) is a 5-HT and norepinephrine reuptake inhibitor 
that is FDA approved for obesity management. 

Complications 

Medical risks of obesity including cardiac, pulmonary, and orthopedic 
risks. 

Psychiatric morbidity has a profound impact on social, emotional, and oc¬ 
cupational development. 

Prevention 

Researchers are continuing the scientific exploration about the biologic 
contribution to eating disorders. In the meantime, parents and educators 
must continue to teach young children about healthy eating behaviors, 
body image, and good self-care habits. 

It is vital to help children improve their self-esteem and navigate their way 
through adolescence. 

Parents are encouraged to seek evaluation as soon as possible to catch trou¬ 
bled behavior before it develops into an eating disorder. 

On a larger scale, society will need to take greater responsibility for the 
pervasive messages promoting the thin ideal that put children at risk for 
eating disorders. 



119 


PSYCHIATRY TOPICS 


This page intentionally left blank 



CHAPTER 10 


Somatoform Disorders 

Ryan Hall, MD 


Somatization Disorder 122 

Undifferentiated Somatoform Disorder 125 

Conversion Disorder 127 

Pain Disorder 130 

Hypochondriasis 132 

Body Dysmorphic Disorder 133 

Somatoform Disorder Not Otherwise Specified 135 


121 



PSYCHIATRY TOPICS 



Somatoform disorders involve complaints of physical symptoms suggestive of 
a general medical condition that are not explained by an identifiable cause, 
substance use or abuse, or another mental disorder. Approximately 25% of pa¬ 
tients seen in the primary care setting will have some degree of somatization. 
There are seven conditions that make up this diagnostic grouping: 

1. Somatization disorder 

2. Undifferentiated somatoform disorder 

3. Conversion disorder 

4. Pain disorder 

5. Hypochondriasis 

6. Body dysmorphic disorder 

7. Somatoform disorder not otherwise specified 

Features 

Must cause distress and/or impairment in social, occupational, or other 
areas of function. 

Often results in excessive or unnecessary diagnostic testing and medical 
treatments. 

Not delusional beliefs (possible exception is body dysmorphic disorder). 
Not consciously produced: Somatization ^ malingering (see Table 10-1). 

Treatment 

Keys to successful treatment include: 

Strong doctor-patient relationship. 

Patient believes his concerns are taken seriously. 

Teamwork between the psychiatrist and primary medical doctor. 

Treatment of comorbid psychiatric conditions (e.g., depression/anxiety). 
Insight-oriented psychotherapy, supportive psychotherapy, and cognitive- 
behavioral therapy (CBT). 

Never tell a patient that his symptoms are “all in his head/' 


Somatoform disorders are not 
the result of consciously 
produced symptoms that 
occur in malingering and 
fictitious disorders. 


SOMATIZATION DISORDER (SD) 


• A 31-year-old woman is referred to a psychiatrist after having multiple ex- 
ploratory surgeries for abdominal pain and gynecologic concerns, with no 
overt cause for her symptoms being found. Her OB-GYN is concerned 
about the patient's mental state, especially after no problems were found follow¬ 
ing an extensive workup. The patient reports that she has always had medical is¬ 
sues dating back to adolescence. She reports periods of extreme abdominal pain, 
vomiting, diarrhea, and possible food intolerances. The OB-GYN is her fourth pro¬ 
vider because "my other doctors were not able to help me." She reports fear that 
her current physician will also fail to relieve her distress. She was reluctant to see 
a psychiatrist and did so only after her OB-GYN agreed to follow her after her 
psychiatric appointment. 

The patient states her problems got worse in college, which was the first time 
she was operated on. She reports that due to her health problems and severe 
lack of energy, it took her 5Vz years to graduate from college. She did better for a 
year or two after college but then had a return of symptoms. She reports recently 
feeling very lonely and isolated because she has not been able to find a boyfriend 
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who can tolerate her frequent illnesses. She also reports that physical intimacy is 
difficult for her because she finds sex painful. Additionally, she is concerned that 
she might lose her job due to the number of days she has missed from work be¬ 
cause of her abdominal pain, fatigue, and weakness. On review of symptoms she 
endorses periods where she is short of breath, has double vision, regular heart 
palpitations, irregular menses, bloating, frequent urinary tract infections and burn¬ 
ing on urination, diffuse muscle and joint pain, frequent headaches, and periods 
of ringing in her ears. What is the diagnosis? 

Somatization disorder. The patient has a history of multiple complaints in mul¬ 
tiple organ systems, which have waxed and waned over time with no clear cause 
being found after extensive workup. Gl complaints include diarrhea, vomiting, and 
bloating. Neuro complaints are double vision, ringing in the ears, and weakness. 
She also complains of irregular menses, urinary difficulties, and chronic fatigue, as 
well as abdominal pain, pain on urination, muscle and joint pain, and headaches. 
Her complaints started before the age of 30. 


SD presents with symptoms involving multiple organs systems with no appar¬ 
ent physical/medical cause. This condition was once referred to as Briquet's 
syndrome or hysteria (symptoms were once believed to be caused by a wander¬ 
ing uterus, hence the root word for the condition being hyster). 

Features 

Patients report exaggerated, vague, and inconsistent symptoms. 

Often referred to psychiatrist after multiple surgeries and worsening of 
symptoms. 

Often have anxiety/depressed mood related to their “chronic refractory ill¬ 
nesses/ 7 

Often meet criteria for personality disorders, particularly dependent, histri¬ 
onic, borderline, and antisocial personality disorders. 

Often have chaotic lives marked by marital discord, employment prob¬ 
lems, and other impairments of social function. 

SD patients are frequently diagnosed with functional disorders such as ir¬ 
ritable bowel disease, chronic fatigue syndrome, and fibromyalgia. 

SD is often a chronic condition that can have a fluctuating pattern. 

SD rarely completely remits. 

People with SD have higher likelihood of: 

Functional problems related to repeat surgical operations (e.g., adhe¬ 
sions) 



table 10-1. When to Suspect Malingering 

Patient presents for treatment shortly before or during a legal issue. 

Patient clearly gains from having the illness. 

Marked discrepancy between symptoms complained of and objective findings. 
Lack of cooperation with diagnostic examinations. 

Presence of personality disorder, particularly antisocial personality disorder. 

No improvement occurs from any type of intervention or with the passage of time. 
History of previous lawsuits and/or poor work record. 


123 


PSYCHIATRY TOPICS 







PSYCHIATRY TOPICS 




the criteria for a personality 
disorder. 


Seven-Symptom 
Screening Test for 
SD- 

Somatization 
Disorder Besets 
Ladies And Vexes 
Physicians 

Sob 

Dysmenorrhea 
Burning in sexual organs 
Lump in throat 
Amnesia 
Vomiting 

Painful extremities 



SD can have a fluctuating 
pattern of symptom severity 


Drug dependence 
Suicide attempts 
Relationship difficulties 

Epidemiology 

Symptoms typically begin in adolescence. 

Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria met 
by mid-20s. 

Prevalence in women: 0.1-3%. 

Prevalence in men: < 0.2%. 

Adoption studies indicate both a genetic and an environmental influence. 
Having either biological or adoptive parent with the condition increases 
the risk of developing the condition. 

Ten to twenty percent of women have a first-degree female relative who 
also meets the diagnostic criteria for somatization disorder. 

People with SD have an increased likelihood of having a male relative who 
meets the criteria for alcoholism or antisocial personality disorder. 

Diagnosis 

Symptoms involve multiple organ systems (see also Table 10-2): 

> 2 non-pain-related GI symptoms. 

> 1 non-pain-related sexual/reproductive symptom. 

> 1 non-pain-related neurological symptom. 

> 4 pain symptoms before age 30. 

Symptoms must begin before age 30. 

Symptoms must last for years. 

Can be diagnosed in presence of a somatic illness if physical complaints 
or impairments are grossly in excess of what would be expected by history, 
physical examination, and laboratory findings. 

There are no laboratory findings that are associated with this disorder. 

A diagnosis of SD should not be made if: 

Symptoms are consciously produced (i.e., malingering). 

Symptoms are better explained by a general medical condition or medi¬ 
cation/substance use. 

An early and accurate diagnosis of SD is important because patients with 
SD tend to “doctor shop” to find an answer to their symptoms. They are 
often given unnecessary and often harmful treatments. Some SD patients 
have “checkerboard abdomens” due to exploratory surgeries undergone in 
an attempt to find a cause for vague abdominal or gynecologic symptoms. 
A checklist approach or detailed review of symptoms often results in multi¬ 
ple complaints and can lead to additional diagnostic confusion. Care must 
be taken when making this diagnosis because 5-33% of individuals diag¬ 
nosed with SD will eventually be diagnosed with a specific medical condi¬ 
tion that explains their symptoms. 

SD is the preferred diagnosis over “psychiatric symptoms due to a general 
medical condition” when there is: 

Involvement of multiple organ systems. 

An early onset and chronic course. 

A lack of physical signs, especially after prolonged history. 

A lack of laboratory abnormalities. 

Common medical conditions with vague presentation, such as thyroid 
disease, lupus, Lyme disease, and multiple sclerosis, have been ruled 
out. 
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table 10-2. Common Physical Complaints Seen in SD 


Pain 

Gastrointestinal 

Sexual or Reproductive 

Neurologic 

Head 

Nausea 

Irregular menses 

Blurred vision 

Abdomen 

Bloating 

Vomiting throughout pregnancy 

Conversion symptoms 

Back 

Vomiting 

Erectile dysfunction 

Impaired coordination 

Joints 

Diarrhea 

Ejaculatory dysfunction 

Impaired balance 

Extremities 

Food intolerance 

Loss of libido 

Paralysis 

Chest 



Localized weakness 

Rectum 



Difficulty swallowing 

On urination 



Aphonia 


Urinary retention 

Hallucinations 

Loss of tactile sensation 

Double vision 

Tunnel vision 

Blindness 

Deafness 

Seizures 

Amnesia 

Loss of consciousness 


Treatment 


Psychiatric consultation reduces medical costs/frequency of hospitaliza¬ 
tion. 

Psychiatrist should not be the primary physician for patient, but rather play 
an assisting role to the regular physician. 

Physician appointments should be scheduled regularly rather than in re¬ 
sponse to symptoms. Regular appointments help prevent excessive worry 
and emergency room visits. 

Invasive diagnostic or therapeutic procedures should be undertaken only if 
objective signs and symptoms are present. 

It is recommended that the outpatient psychiatrist: 

Establish a therapeutic alliance (see Table 10-3). 

Educate patients about manifestations of SD. 

Provide consistent reassurance. 

Use of CBT restructuring techniques is beneficial in managing distorted 
bodily sensations and perceptions. The success of treatment is measured 
by reductions in the number of doctor visits, improved social functioning, 
and a decreased number of diagnostic tests and procedures to which the 
patient is exposed. It is also important to treat comorbid psychiatric condi¬ 
tions since 75% of those diagnosed with SD will meet criteria for another 
illness. 


UNDIFFERENTIATED SOMATOFORM DISORDER 


This condition is often diagnosed when criteria for SD are not met. This disor¬ 
der has also been referred to as subsyndromal somatoform disorder , forme fruste 
somatization disorder , or abridged somatization disorder. 



Individuals who do not have 
the prerequisite number of 
symptom complaints for SD or 
develop complaints after the 
age of 30 often meet criteria 
for undifferentiated 
somatoform disorder. 
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table 10-3. Psychiatric Approach for Treating Patients with SD 


Therapeutic Relationship 


Education 


Consistent Reassurance/Treatment 


Acknowledge patient concerns 
about symptoms and illness. 
Conduct a thorough review of 
previous medical record. 
Perform careful physical and 
psychiatric examination. 


Educate the patient and his family 
about the nature of the disorder. 
Frame symptoms in a positive light. 
Educate the patient that the condition 
will not lead to chronic physical or 
mental illness. 

Define realistic treatment expectations 
(e.g., reduction in hospitalizations, 
testing and anxiety). 


Discourage doctor shopping. 

Encourage the notion that the patient is 
being "continuously evaluated." 

Change in care will result in a delay 
in treatment, not an improvement in 
treatment. 

Highlight relationship between stress 
and physical symptom presentation. 
Treat comorbid psychiatric disorders. 
Involve family members in the treatment 
process. 



Features 

Commonly reported symptoms include: 

Chronic fatigue 
Loss of appetite 
Gastrointestinal distress 
Genitourinary distress 
Weakness 

Epidemiology 

May be the most frequent somatoform disorder occurring in the general 
population. 

Prevalence: 4-20%. 

Women are diagnosed more frequently than men. 

Course varies and is unpredictable in duration. 

Diagnosis 

One or more physical complaints that persist for 6 months or longer. 
Symptoms cannot be fully explained by a known general medical condi¬ 
tion or the effects of a medication or substance. 

Physical complaints or impairments are grossly excessive from what would 
be expected by history, physical examination, and/or laboratory findings. 
Symptoms must cause clinically significant distress or impairment in so¬ 
cial, occupational, or other areas of functioning. 

Symptoms are not better accounted for by another mental disorder such 
as SD. 

Specific efforts need to be made to obtain complete records to ensure that 
the diagnosis of SD is not overlooked due to the patient's being an incon¬ 
sistent or poor historian. 

Treatment 

Similar to SD. 
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CONVERSION DISORDER 


♦ A psychiatric consult team is asked to see a 34-year-old woman by her 
treating neurologist. The patient has been on a monitored electroencepha¬ 
logram (EEG) unit for the past 2 days. She has a documented history of 
seizures, which until recently have been well controlled. Her lab work is normal, 
and her epileptic medications are in the therapeutic range. The patient was admit¬ 
ted for medical stabilization of her seizures. Over the past 2 weeks, she has been 
experiencing several seizures a day, even after new medications were added. 
While on the unit, she had a videotaped episode with no corresponding EEG find¬ 
ings. Her husband was able to diminish her seizure activity by talking to her during 
her "fit." The patient reports that she and her husband have recently been having 
marital difficulty and she was worried that he would divorce her. In a strange way, 
she is grateful for the return of the seizures because it has helped to repair the 
relationship with her husband. She knows he will not leave her if she is sick. What 
is the diagnosis? 

Either malingering or conversion disorder. Not enough information is given to 
make a clear diagnosis. The big question that must be answered is: Are symptoms 
being intentionally produced? If not intentionally produced, the patient would be 
diagnosed as a conversion disorder based on her recent psychological distress, 
which seems to correlate with symptoms and no evidence of electrical seizures on 
EEG. Although the patient has secondary gain from having the seizures, she also 
has the primary gain of reduced anxiety by experiencing her neurological symp¬ 
toms. If she is consciously producing symptoms, her diagnosis would be malinger¬ 
ing, with the clear secondary gain of not having her husband leave her. 


Conversion disorder is a condition in which patients usually present with neu¬ 
rological complaints such as perceived paralysis with no underlying physical/ 
medical cause. This disorder was formerly known as acute hysteria. Although 
conversion symptoms can be seen in SD, usually the diagnosis of conversion 
disorder is most appropriate when the patient presents with a sole conversion 
complaint. 

The term conversion disorder is derived from a hypothesis that a patient's 
somatic symptoms are due to unconscious psychological conflict. Since the 
stress of the conflict is too great for the patient, he “converts” the psychologi¬ 
cal stress to physical manifestations, thus reducing his anxiety. 

Thus, conversion symptoms function as a form of primary gain —avoid¬ 
ance of anxiety. The individual may also derive secondary gain from his con¬ 
dition, which reinforces his symptoms and supports the continuation of his 
condition. 

Features 



"Pseudoneurological 
symptoms" are symptoms that 
appear to affect voluntary 
motor or sensory function but 
are not caused by a 
neurological condition. 



Roughly 25% of individuals 
who have had an episode of 


Patients often come to medical attention when they present with “pseudo¬ 
neurological” symptoms. 

Conversion disorder is often confused with SD. 

Individuals with greater medical sophistication (e.g., health care providers) 
tend to present with more subtle symptoms and deficits that more closely 
mimic actual neurological or medical conditions. 


conversion disorder will have 
a second episode with new 
symptoms or a relapse of 
previous symptoms within 1 
year. 
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If the disturbance involves a 
sensory symptom without 
other organ involvement, 
conversion disorder is more 
likely than SD. 



Roughly 10-25% of patients 
with proven epileptic seizures 
will also experience 
pseudoseizures, a form of 
conversion disorder. 



Approximately 15% of patients 
with a diagnosis of conversion 
disorder will eventually be 
diagnosed with a medical 
condition that explains their 
symptoms. 



The Hoover sign for non¬ 
neurologic lower-extremity 
paralysis is based on 
"complementary oppositional 
muscle activity." It is positive 
when there is less pressure felt 
under the good leg/heel than 
the paralyzed leg when the 
patient attempts to raise each 
limb separately. 


Many sufferers of conversion disorder will also present with symptoms sim¬ 
ilar to a past or current illness or symptoms witnessed in a family member 
or friend who has a “real illness/' 

Onset is usually acute. 

Most conversion symptoms are of short duration, with the majority resolv¬ 
ing within 2 weeks of their appearance. 

Individual episodes usually only involve one symptom, but over the course 
of the disorder multiple deficits may present. 

There is a high rate of recurrence. 

Epidemiology 

Three percent of outpatient referrals to mental health clinics. 

One to fourteen percent in patients for whom a psychiatric consult was 
requested. 

Can appear in any age group (individuals younger than 10 usually present 
with gait disturbances or pseudoseizures). 

No significant gender preference in children. 

In adolescents and adults, occurrence is 2-10 times more likely in females 
than males. 

Women are 2-10 times more likely than men to suffer from conversion 
disorder. 

It is common for young women who present with conversion disorder to 
later go on to meet criteria for SD. 

Common Axis II diagnoses seen with conversion disorder include histrionic, 
passive-dependent, and passive-aggressive personality disorders. In men, 
there is a strong association between the diagnosis of conversion disorder and 
antisocial personality disorder. 

Conversion disorder is more common in: 

Rural populations 
Tower socioeconomic classes 
Individuals with impaired verbal skills 
Tess educated populations 

Diagnosis 

Presence of symptoms or deficits that affect voluntary motor or sensory 
function, which appear to be related to a neurological or general medical 
condition. 

Psychological factors appear to coincide with initiation or exacerbation of 
symptoms. 

The symptoms are not intentionally produced or feigned. 

Symptoms must be clinically significant and cause marked social or occu¬ 
pational impairment. 

Diagnosis cannot be made if: 

The symptoms are sanctioned by an individual's cultural or spiritual 
beliefs (e.g., “speaking in tongues," and having “spells" during religious 
ceremonies). 

An extensive medical workup has not been done. Approximately 15% 
of individuals diagnosed with conversion disorder are later diagnosed 
with a medical condition that explains their symptoms. 

Symptoms are limited to pain complaints, sexual dysfunction, or are 
better accounted for by another diagnosis such as SD. 

Similar to SD, conversion disorder may be diagnosed if a neurological or 
general medical condition does exist but does not fully explain the nature 
and severity of the symptoms. 
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Often, symptoms of conversion disorder do not conform to known ana¬ 
tomical pathways or physiological mechanisms. The symptoms are usually 
based on what the patient believes a neurological condition would look 
like. This may explain why naive patients have more fantastic presenta¬ 
tions that are medically impossible. 

There are various methods to determine whether deficits are true neuro¬ 
logical disorders vs. a conversion disorder or malingering (Table 10-4). For 
example, a classic diagnostic technique for a paralyzed upper limb is to try 
and drop the limb onto the patient's face. With conversion disorder there 
is a momentary hesitation before the limb falls to the side of the patient's 
face, not striking the individual as would a truly paralyzed flaccid limb. 
Another classic sign found with both conversion disorder and malingering 
is the lack of antagonistic muscle activity in cases of paralysis of the lower 
limbs. 

Often, individuals with conversion disorder will show a relative lack of 
concern about significant deficits. This phenomenon is called la belle in¬ 
difference. 

La belle indifference is not pathognomonic for the condition. Some pa¬ 
tients with conversion disorder will seem overly concerned, just as some 
patients with a physical illness may be stoic in presentation. 

It is common for conversion disorder patients to present with other co- 
morbid psychiatric disorders such as dissociative disorder; major depres¬ 
sive disorder; histrionic, antisocial, or dependent personality disorder 
(Table 10-5). 

In the DSM-IV-TR , hallucination without an underlying psychotic ill¬ 
ness can be used to meet criteria for conversion disorder as a neurologi¬ 
cal symptom. Usually, patients with conversion disorder who report having 
hallucinations have good insight that the hallucinations are self-generated 
or are not really occurring. They also experience hallucinations in mul¬ 
tiple sensory modalities. 

Associated medical and laboratory findings: There are no associated 
medical or laboratory abnormalities for this condition. Patients with con¬ 
version disorder can demonstrate a finding known as the “Conversion V" 
on the Minnesota Multiphasic Personality Inventory (MMPI). The V is 
formed by elevation of the hypochondriasis and hysteria scales with scores 
that are higher than the score for the depression scale. 



La belle indifference is a 
French term that translates to 
"the beautiful/good 
indifference." It defines the 
patient's relative lack of 
concern and bland emotional 
reaction to alarming or 
extreme symptoms such as 
paralysis or blindness. 



Treatment of conversion 
disorder focuses on 
addressing the 3 P's. 

■ Predisposing factors 
(e.g., limited education or 
understanding) 

■ Precipitating stressors 
(e.g., marital stress) 

■ Perpetuating factors 
(e.g., conflict management, 
dependency issues, 
secondary gain) 


table io- 4 . Common Tests or Observations that May Suggest Conversion Disorder 

Arm drop (avoids hitting face) 

Testing for missing antagonistic muscle activity (Hoover's sign) 

Normal muscle tone 
Intact reflexes 
Normal diagnostic testing 

In cases of swallowing difficulties, no difference between liquids or solids 

Stocking glove sensory loss, which affects all sensory modalities (touch and temperature) with no gradient of loss 

Sensory landmarks at anatomical markers, not dermatologic markers (loss of facial sensation at midline of forehead) 

Seizures that don't follow a consistent pattern 

Seizures whose course is influenced by observer suggestions 

Seizures with no abnormal EEG activity 
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table 10-5. Common Categories of Conversion Disorder and Corresponding Symptoms 


Conversion Disorder with 

Conversion Disorder with 

Conversion Disorder with 

Conversion Disorder with 

Motor Symptoms 

Sensory Symptoms 

Convulsions 

Mixed Presentations 

Aphonia 

Blindness 

Pseudoseizures 

Presents with combination 

Difficulty swallowing 

Deafness 

Tremor 

from previous tables 

Gait disturbance 

Double vision 



Localized weakness 

Globus hystericus (lump in 



Paralysis (partial or full) 

throat) 



Unstable balance 

Hallucinations 



Impaired coordination 

Loss of pain sensation 



Urinary retention 

Loss of proprioception 

Loss of tactile sensation 

Hyperesthesia 




(hypersensitivity to touch) 




Tunnel vision 





Factors Commonly 
Seen with 
Conversion 
Disorder— 

SIAADDH 

Socioeconomic status- 
lower, rural, limited 
education 

Idealization—symptoms 
are idealized 
Anger—at others such as 
spouse 

Alexithymia—unable to 
express feelings in 
words 

Depression, anxiety, 
psychosis—comorbid 
Dissociative 
phenomena— 
amnesia 
History of 

developmental 
trauma/deprivation 
(e.g., sexual abuse) 


Treatment 

Focuses on regaining function. 

Direct confrontation is not recommended (frequently results in the wors¬ 
ening of symptoms). 

Reassure patient that he will recover. (See Table 10-6 for prognostic indi¬ 
cators for recovery.) 

Educate patient about illness; suggest that course of the impairment is brief. 
Address underlying psychological issues/stresses. 

Address comorbid psychiatric disorder (one-third will have another Axis I; 
one-half will have Axis II). 

Use face-saving interventions such as physical therapy. 

Flypnosis and/or an amobarbital interview can be therapeutic. 

Behavioral interventions focus on increasing self-esteem, ability to express 
emotion, assertiveness training, and enhancing communication and cop¬ 
ing skills. 


PAIN DISORDER 


Features 

Pain is the primary complaint. 

Pain is exacerbated by psychologic factors. 

Patients tend to see a variety of specialists when seeking relief. 

Patients want their concerns addressed seriously. 

Patients often do not believe there is psychogenic component and are re¬ 
luctant to see a psychiatrist. 

Patients may become socially isolated; si activity (attempt to avoid physical 
discomfort). 

Often occurs with comorbid mental disorders (major depression/anxiety). 
Chronic pain is associated more with depression. 

Acute pain is associated more with anxiety. 

Sleep disruption is common: 

Delayed sleep onset 
Frequent awakenings 
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table 10-6. Conversion Disorder: Prognostic Indicators for Recovery 


Positive Indicators 

Negative Indicators 

Above average intelligence 

Comorbid personality disorder 

Acute onset 

Low or low-normal intelligences 

Good premorbid functioning 

Symptoms of pseudoseizures 

Presence of a clearly identifiably stressor 

Short interval between onset and treatment 

Symptoms of aphonia 

Symptoms of blindness 

Symptoms of paralysis 

Symptoms of tremor 


Decreased restorative sleep 
Obstructive sleep apnea 
Nocturnal myoclonus 
Associated with medical conditions: 

Herniated intravertebral disks 
Osteoporosis 
Rheumatoid arthritis 
Neuropathies 
Malignancies 

Patients with pain disorder related to a terminal illness such as cancer are 
at an increased risk for suicide. 

Iatrogenic opioid dependence/abuse and/or benzodiazepine dependence/ 
abuse is common (Table 10-7). 

Epidemiology 

Pain is most common complaint for which patients present to physicians. 
Forty percent of American households have one member who suffers from 
chronic pain. 

Pain disorders occur at any age. 



As many as one-fourth of 
individuals prescribed opiates 
for treatment of chronic pain 


Diagnosis 

Pain complaints are the predominant focus of the clinical presentation. 
The pain causes significant distress or impairment of functioning. 
Psychological factors play a significant role in the onset, severity, exacerba¬ 
tion, or maintenance of the pain. 

The pain is not intentionally produced. 

Distress + significance of pain not better accounted for by another psychi¬ 
atric diagnosis. 

There are three diagnostic subtypes of pain disorder: 

1. Pain disorder associated with psychological factors (general medical 
condition plays either a minimal or no role in the source of pain). 

2. Pain disorder associated with both psychological factors and a general 
medical condition. 

3. Pain disorder associated with a general medical condition (psychologi¬ 
cal factors played minimal or no role in pain). 

The modifier of acute pain disorder can be used to specify a condition of 
< 6 months' duration, while the designator chronic pain disorder defines 
pain that persists for > 6 months. 


may eventually meet criteria 
for the diagnosis of opiate 
abuse or dependence. 



Pain disorder associated with 
a general medical condition is 
considered to be an Axis III 
classification and is not 
considered to be a mental 
disorder. 
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table 10-7. Steps to Minimize Opiate Dependence in Patients with Pain Disorder 


Ensuring that patients have undergone an appropriate evaluation. 

Where appropriate, have received nonopiate pain treatment (e.g., physical therapy, nonsteroidal anti-inflammatory drugs, 
tricyclic medications). 

Have treated comorbid mental disorders such as depression. 

Have all control medications prescribed by a single physician. 



Associated medical and laboratory findings: 

Depends on perceived source and cause of pain. 

Diagnostic tests may show positive results. 

Common area of contention = presence of back pain with no clear 
MRI findings. 



People with SD are 
preoccupied with their 
symptoms , whereas in 
hypochondriasis the 
preoccupation is with the 
implications of the symptoms 
(e.g., I am going to die or be 
debilitated). 


Treatment 

Goal is pain reduction. 

Diminished use of opiates. 

Treat comorbid mental disorders. 

Develop psychological adaptation strategies for chronic pain. 

Lifestyle adjustments to improve quality of patient's life. 

Pharmacologic treatment: 

Tricyclic antidepressants (e.g., nortriptyline, amitriptyline, doxepin). 
Gabapentin or duloxetine for the control of both pain and comorbid 
psychiatric conditions. 

Lifestyle changes: 

Development of a regular routine. 

Return to work. 

Return to performing some tasks without help. 

Initiation and maintenance of physical therapy and exercises to main¬ 
tain range of movement and muscular conditioning. 


HYPOCHONDRIASIS 


Hypochondriasis is the preoccupation with or the fear of having a serious 
medical disease based on a person's misinterpretation of bodily sensations and/ 
or functions. 


Features 

Derived from the Greek medical notion that individuals who had these 
fears had a disturbance of their viscera below the xiphoid cartilage (hypo¬ 
chondria = below the cartilage). 

Formerly known as hypochondriacal preoccupation or hypochondriacal 
neurosis. 

Patient is overly concerned with meaning, significance, or etiology of mi¬ 
nor symptoms or normal bodily functions. 

Patients have fears regarding aging and/or death. 

Patients have many short-term doctor-patient relationships. 

Patients have often suffered a serious childhood illnesses or a family mem¬ 
ber has been seriously ill during patient's childhood. 

Symptoms usually first appear in early adulthood. 

Transient episodes are associated with acute injury or illness. 

Chronic course, waxing/waning symptoms. 
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Diagnosis 

Patient presents with the idea of having a serious disease based on misin¬ 
terpretation of perceived bodily sensations. 

Persistent fear of illness despite medical reassurance that no illness exists. 
Belief is not delusional (e.g., patient realizes possibility that disease does 
not exist). 

Belief causes functional impairment for > 6 months. 

Not better accounted for by generalized anxiety disorder, obsessive-com¬ 
pulsive disorder, panic disorder, major depressive episode, separation anxi¬ 
ety, delusional disorder, or somatoform disorder. 

Often with comorbid Axis I disorders (e.g., anxiety/depression). 

More likely to have obsessive or compulsive personality traits. 

See Table 10-8 for favorable prognostic indicators for individuals with hy¬ 
pochondriasis. 

Epidemiology 

Occurs in 1-5% of the general population. 

Chronic course. 

Equal frequency in men and women. 

Treatment 

Encourage patient to seek psychiatric intervention in addition to standard 
medical care. 

Validate distress the patient feels. 

Do not be dismissive of concerns. 

Treat comorbid psychiatric disorders. 

i focus on disease with reassurance, education, and CBT techniques. 


BODY DYSMORPHIC DISORDER (BDD) 


♦ A 24-year-old man was referred by his dermatologist for evaluation. The 
dermatologist states that the patient is concerned about a slight skin dis¬ 
coloration on his neck, which is barely noticeable. The patient has already 
undergone one laser treatment with good results, but he seems even more fix¬ 
ated on the lesion after the surgery. The patient reports that he needs to have 
another procedure, even though the dermatologist thinks it may do more harm 
than good. The patient arrived late for the appointment. He explained that it took 
him longer to put concealing cream on the spot than he realized. He reports that 
he recently lost his job working in a bank because he was not going to work. He 
felt self-conscious at work and felt that customers and fellow employees were 
staring at him. When asked if people were really staring, he was able to admit that 
they probably were not but it just felt that way to him. Review of other symptoms 
was negative. The patient denied psychotic symptoms, but did endorse some 
depressive symptoms such as low mood and isolation. He also endorsed some 
anxiety about being in public but that was related to concerns over the skin dis¬ 
coloration. 

What is the diagnosis? Body dysmorphic disorder. Patient has excessive con¬ 
cern over a minor disfigurement, which is affecting his occupational and social 
functioning. He spends extensive amounts of time trying to conceal the blemish 
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and is requesting medical procedures, which are deemed unnecessary. Although 
fixated on the blemish, his concern does not reach delusional proportions be¬ 
cause he has insight that not everyone is really staring at the lesion. 




BDD is excessively time 
consuming and associated 
with significant distress or 
functional impairment, which 
differentiates it from vanity or 
normal concerns about 
appearance. 



Roughly 30% of people 
diagnosed with body 
dysmorphic disorder will 
attempt suicide. 


BDD is a preoccupation with an imaginary or exaggerated defect in one's 
physical appearance. 

Features 

Formerly known as dysmorphophobia. 

Often confused with delusional disorder. 

Usually a single part of the body is the focus of the disorder. 

Complaints can be very specific (e.g., crooked nose) or can be vague (e.g., 
nose just does not look right) (Table 10-9). 

Patients often describe themselves as ugly. 

Patients spend hours thinking about the defect: 

Looking in mirrors. 

Covering perceived blemishes. 

Exercising excessively. 

Engaging in ritualized grooming behavior. 

Using special lighting/magnifying equipment to scrutinize defects or 
measure them. 

Patients often undergo multiple plastic surgeries in an attempt to correct 
perceived deficits resulting in a history of multiple operations and are usu¬ 
ally dissatisfied with the outcome. 

Patients are typically single —never married due to their concern over their 
appearance. 

Many sufferers report suicidal ideation if not an actual history of suicide 
attempt. 

Epidemiology 

Prevalence in general population unknown. 

Prevalence in cosmetic surgery/dermatologic settings: 2-15%. 

Equal frequency in men and women. 

Usually begins during adolescence/young adulthood. 

Chronic course, waxing/waning. 

Diagnosis 

Excessive concern about an imagined/exaggerated physical anomaly. 
Significant distress or impaired functioning. 

Preoccupation is not better accounted for by another mental disorder such 
as anorexia nervosa or major depression, psychotic type. 


table 10-8. Favorable Prognostic Indicators for Individuals with Hypochondriasis 

Absence of secondary gain 
Acute onset 

Brief duration of episodes 

Hypochondriacal symptoms and concerns tend to be more mild 

Early psychiatric intervention 

Absence of a comorbid mental disorder 
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table 10-9. Common Complaints in Body Dysmorphic Disorder 



At times it can be difficult to distinguish from delusional disorders. 

BDD beliefs held less firmly than delusional disorder. 

BDD patients usually have insight that concerns may be unfounded/ 
out of proportion. 

BDD patients can also receive the additional diagnosis of delusional 
disorder , somatic type , if preoccupation with an imagined defect is held 
with a delusional intensity. 

Treatment 



Delusional disorder is defined 
by nonbizarre delusions that 
last for at least 1 month. 


Selective serotonin reuptake inhibitors (SSRIs) helpful. 

Neuroleptics have limited benefit. In cases where the BDD is related to a 
delusional belief of parasitic infestation, Pimozide has been reported to be 
successful in treating the delusions. 

CBT techniques include: 

Exposure 

Desensitization 

Imagery 

Educate the patient and family about the nature and course of the disease. 


SOMATOFORM DISORDER NOT OTHERWISE SPECIFIED 


This diagnostic category is primarily a coding diagnosis for patients who pres¬ 
ent with symptoms suggestive of a somatoform disorder but who do not meet 
the specific diagnostic criteria for the previously mentioned disorders. For¬ 
merly known as atypical somatoform disorder. 
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SLEEP AND SLEEP DISORDERS 


On average, we sleep one-third of our lives. While the exact purpose of this 
sleep behavior is not fully known, information supports sleep as an active pro¬ 
cess, rather than a passive one where the brain is turned off. Sleep disorders 
are common, with about one-third of people in the United States having some 
sleep disorder during their life. 


NORMAL HUMAN SLEEP 



Sleep Across a Single Night 


• Overnight polysomnography in a 30-year-old man shows that he falls 
asleep after 1 minute and has his first rapid eye movement (REM) sleep at 
15 minutes. What conditions might you consider? 

Short REM latency on the overnight test is not diagnostic of any condition. But 
it can point toward depressive disorder, narcolepsy, sleep deprivation, obstructive 
sleep apnea, circadian rhythm disorder, or withdrawal of alcohol or stimulants. 


Stages of sleep are scored each 30 seconds, and collectively referred to as 
sleep architecture. These stages are based on head electroencephalogram 
(EEG) lead recordings, chin electromyogram (EMG), and leads near the 
eyes (electro-oculogram [EOG]). 

The typical breakdown over a night of sleep is shown in Table 11-1. EEG 
waves are separated by frequency as shown in Table 11-2. 

There are typical patterns to sleep across the night, described as 
sleep architecture (Figure 11-1). 

REM periods typically last 10-40 minutes, and occur every 90 minutes, 
with the first REM episode starting between 70 and 100 minutes after 
sleep onset. Thus, a normal REM latency (time from sleep onset to time 
of REM sleep starting) is 70-100 minutes. 


table li-i. Sleep Stage Characteristics Across the Night in Healthy Young Adults and Elderly 




% Sleep Time 

% Sleep Time 


Activity 

Stage of Sleep 

(20-year-old) 

(70-year-old) 

Typical EEG 

Wake 

Eyes open 

< 5% 

10-25% 

Mixed frequency, no synchrony 


Eyes closed 

Alpha waves 

Non-REM sleep 

Stage 1 

5% 

5-8% 

Alpha goes away 


Stage 2 

45% 

55% 

K complexes, spindles 


Slow-wave sleep 

15-25% 

5-15% 

Delta waves (low frequency) 


(SWS) 




REM sleep 

REM 

25% 

20% 

Rapid eye movements, sawtooth 





waves 


Total sleep time (TST) 

7-9 hours 

7 hours 
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TABLE 11-2. EEG Waves by Frequency 


Wave 

Frequency (Hz = cycles per second) 

Delta 

<2 Hz 

Theta 

2-7 Hz 

Alpha 

8-13 Hz 

Beta 

> 13 Hz 


A person tends to have most of their REM sleep in the second half of the 
night, and most of their slow-wave sleep (SWS) in the first half of the night. 
SWS is also known as Delta sleep or Stages 3 and 4 sleep. 

Stages 1 and 2 are considered lighter stages of sleep, and it is easier to 
arouse a person from these stages of sleep than from SWS. It is easier to 
arouse a person from REM sleep than from SWS. 

REM sleep (also known as paradoxical sleep due to its irregular EEG pat¬ 
tern, which is closer to waking EEG), has much variability in pulse, respi¬ 
rations, and blood pressure; higher variability than non-REM, and often 
higher than during waking hours. 


Overnight Polysomnography Terminology 

Sleep architecture: The various stages of sleep based on EEG and other 
criteria. 

Sleep latency: Time from lights out until time of first stage 2 sleep. 

REM latency: Time from sleep onset to time of REM sleep starting. 

Sleep efficiency: Total time asleep divided by total time in bed. 

Apnea: Cessation of airflow for a period of time with oxygen desaturation. 
Central: No drive to breathe 
Obstructive: Secondary to airway blockage 
Hypopnea: X airflow but not completely stopped. 

Apnea/hypopnea index: A measure of the number of respiratory apneas 
and hypopneas per hour of sleep. 

An apnea/hypopnea index over 5 is sometimes concerning with symp¬ 
toms. 

An index over 30 is always concerning. 

Leg movement index: A measure of the number of leg movements per 
hour of sleep. 




FIGURE li-i. Sleep architecture across the night. 
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Total Time in Bed 
Awake in Bed 




0 5 10 20 30 40 50 60 70 80 


Age (y) 


NREM Stage 1 
REM 


NREM Stage 2 


NREM Delta 


REM = rapid eye movement; NREM = nonrapid eye movement 


FIGURE 11-2. Sleep architecture changes over the life span. 


Sleep Across the Life Span 

See Figure 11-2. 

Teenagers often phase delay, or fall asleep later and awaken later than de¬ 
sired. 

Some people over 65 years old have no SWS at all. 

Approximately 15-20% of people over 65 years old tend to go to bed a little 
earlier and wake earlier. This is due to a circadian rhythm change called 
phase advancing. 

Sleep changes in the elderly include: 

Slightly si amount of sleep time 
si sleep efficiency 
T awakenings 
T sleep latency 
■ I SWS 

si REM latency 



Many antidepressants t REM 
latency (REM takes longer to 
first occur). Think of the 
serotonin and norepinephrine 
effects to help remember this. 


Neurotransmitters in Normal Sleep 

Adenosine: The longer a person is awake, the higher their adenosine level 
goes. 

Caffeine s an adenosine receptor antagonist (blocker). 
Gamma-aminobutyric acid (GABA) promotes sleep. 

Dopamine promotes wakefulness. 

Histamine promotes wakefulness (think: antihistamines make drowsy). 
Hypocretin (orexin) promotes wakefulness (is often deficient in narcolepsy). 
Acetycholine promotes REM sleep. 

Norepinephrine (locus ceruleus) turns REM sleep off. 

Serotonin (raphe nucleus) turns REM sleep off. 
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Sleep 


Wake 



Sleep 


FIGURE 11-3. The balance of homeostatic and circadian influences on sleep and wake. 


Drivers of Sleep 

Consider the two main drivers of sleep and wakefulness (see Figure 11-3): 

Homeostatic process: T tendency to sleep the longer one is awake. 
Endogenous process: Drives circadian rhythm and the tendency to sleep at 
specific points across the 24-hour day, and tendencies to be awake at other 
times. 



Sleep in Sleep Disorders 

Sleep disorders are classified as primary (not due to a medical condition or 
substance) or secondary (due to a medical condition or substance) in the Di¬ 
agnostic and Statistical Manual of Mental Disorders ? 4th edition (DSM-IV- 
TR). In the sleep field, there has been a recent movement to using “comor- 
bid” instead of “secondary” to reflect the interactive impacts of conditions on 
each other. 

Primary sleep disorders are classified by the DSM-IV-TR as: 

Parasomnia: Abnormal events during sleep (behavior or physiology). 
Dyssomnia: Disturbances in duration, quality, or timing of sleep. 
Secondary sleep disorders are classified by the DSM-IV-TR as: 

Sleep disorder related to another mental disorder. 

Other sleep disorder (medical condition, substance related, etc.). 

Think of a sleep concern as a complaint or symptom rather than a diagno¬ 
sis. There are many broad categories of potential etiology and many inter¬ 
actions between these categories. 

A differential should include the contributing factors shown in Figure 11-4. 



The most common sleep 
complaints are difficulty 
falling/staying asleep and 
daytime tiredness. 
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FIGURE 11-4. Broad differential of interacting factors for a sleep complaint. 


PRIMARY SLEEP DISORDERS 


The primary sleep disorders can be classified as either dyssomnias or parasom- 
nias. Table 11-3 lists the primary sleep disorders. 


Dyssomnias 

Dyssomnias are sleep disorders related to the duration, quality, or timing of 
sleep, which result in a person's complaining of sleeping too little (insomnia) 
or too much (hypersomnia). The DSM-IV-TR categorizes dyssomnias into six 
groups. 


Insomnia 

Insomnia involves trouble initiating or maintaining sleep, or having non¬ 
restorative sleep. By definition, it must cause impairment in function and 
not be accounted for by other medical, substance, psychiatric, or sleep disor¬ 
ders. The overall prevalance is 10-15% of the general population. This rate is 
much higher in those with psychiatric diagnoses. The female-to-male ratio is 
3:2. Primary insomnia is characterized by hyperarousal. Secondary insomnia 
is thought to be due to another medical, psychiatric, or sleep disorder. Re¬ 
cently, the term comorbid is much more commonly used to emphasize the 
bidirectional nature of sleep problems with other conditions. It is estimated 
that primary insomnia accounts for 20% and secondary insomnia 80% of all 
insomnia cases. 

Insomnia is not an indication for a nocturnal polysomnography (NPSG) 
study unless an underlying sleep disorder is suspected. Chronic insomnia is 
associated with an T risk of depression, reduced quality of life, and T use of 
health care resources. 
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Psychophysiological insomnia refers to a conditioned insomnia. Daytime 
adaptation is usually good, with satisfying work and social relationships. Fea¬ 
tures include (1) excessive worry about not sleeping, (2) much effort to sleep, 
(3) somatic anxiety, (4) falling asleep better when in a different environment 
(such as hotel on travel, or on couch while watching TV and not intending to 
sleep). In the lab, many such people sleep well. 

Sleep state misperception, known as subjective insomnia , is a condition in 
which a person has a highly different subjective view of their sleep amount 
compared to objective sleep data. Antianxiety medications can improve the 
perception of sleep, without changing the objective sleep data (which was 
normal to begin with). 

Treatment 


• You advise a 32-year-old woman with trouble falling and staying asleep at 
night to restrict activities in bed to sleep, not get into bed unless drowsy, 
and get out of bed if not asleep within 20 minutes. Additionally you advise 
that she keep a regular bedtime and wake time. What type of therapy have you 
just outlined for her? Stimulus control therapy. 


There are pharmacologic and nonpharmacologic therapy options for treating 
insomnia. 

Studies suggest that cognitive behavioral therapy (CBT) alone, or CBT 
and medication are more effective than medication alone in the treatment 
of insomnia. 

By itself, sleep hygiene is not considered sufficient treatment for insomnia. 
It should be a part of the treatment, in combination with stimulus control 
therapy, sleep restriction therapy, CBT for insomnia, and/or medications. 
Sample medications for insomnia are shown in Table 11-4, and compari¬ 
sons of medication classes in Table 11-5. 



table 11-3. The Primary Sleep Disorders 


Dyssomnias 


Parasomnias 

1. Primary insomnia 

1 . 

Nightmare disorder 

2. Primary hypersomnia 

2. 

Sleep terror disorder 

3. Narcolepsy 

3. 

Sleepwalking disorder (somnambulism) 

4. Breathing-related sleep disorder 

4. 

Parasomnia NOS 

5 Circadian rhythm disorder 


REM behavior disorder (RBD) 

6. Dyssomnia NOS 


Enuresis 

Periodic leg movements of sleep 


Rhythmic movement disorder (jactatio 

(PLM) 


capitis nocturna—head banging at 

Restless leg syndrome (RLS) 


sleep onset) 

Post-traumatic hypersomnia 


Bruxism 

Idiopathic hypersomnia 


Somniloquy 

Kleine-Levin syndrome 
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table 11 -4. Pharmacologic Treatment of Insomnia 


Medication 

Class 

Duration of 

Action 

Half-life (hr) 

Dose (Mg) 

Side Effects 

Triazolam 

Benzodiazepine 

Short 

2-4.5 

0.125-0.25 


Temazepam 

Benzodiazepine 

Intermediate 

10-15 

7.5-45 


Estazolam 

Benzodiazepine 

Intermediate 

10-24 

0.5-2 


Zaleplon 

Benzodiazapine 
receptor agonist 

Very short 

1 

5-20 

Dizziness 

Zolpidem 

Benzodiazapine 
receptor agonist 

Short 

1.5-4.5 

5-10 

Headaches, drowsiness, 

amnesia 

Zolpidem CR 

Benzodiazapine 
receptor agonist 

Short- 

intermediate 

1.5-4.5 

6.25-12.5 

Headaches, drowsiness, 

amnesia 

Eszopiclone 

Benzodiazapine 
receptor agonist 

Intermediate 

6 

1-3 

Unpleasant metallic taste 
in mouth, pharyngitis 

Ramelteon 

Melatonin 

receptor agonist 

Short 

1-3 

8 


Trazodone 3 

Antidepressant 

Long 

6 

25-400 

Sedation, hypotension, 
priapism 

Mirtazapine 3 

Antidepressant 

Long 

20-40 

7.5-45 

Weight gain, sedation 

Quetiapine 3 

Antipsychotic 

Long 

6 

25-200 

Weight gain, sedation, 

metabolic concerns 

Prazosin 3 

Alpha-1 

antagonist 

Short 

3 

2-20 

Hypotension; titrate by 1 
mg each few days 

Gabapentin 3 

Anticonvulsant 

Intermediate 

6 

300-1500 

Sedation, weight gain 

Amitriptyline 3 

Antidepressant 

Long 

5-40 

25-150 

Dry mouth, dizziness, 
constipation, blurred vision 

Nortriptyline 3 

Antidepressant 

Long 

20-50 

10-75 

Similar to amitriptyline 


a Not FDA approved for treatment of insomnia. 
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table 11-5. Comparison of Medications Used in Treating Insomnia 


Class/Agent 

Advantages 


Disadvantages/Side Effects 

Benzodiazepines 

Effective helping patients fall asleep 

■ 

Prolonged sedation or grogginess 




in a.m. 



■ 

Dependence/tolerance 



■ 

Withdrawal 



■ 

Rebound insomnia 



■ 

Confusion 



■ 

Falls 

Benzodiazapine 

More tolerable side effect profile than 

■ 

Some more costly 

receptor agonists 

benzodiazapines 

■ 

Episodes of amnesia (e.g., forgetting 

(nonbenzodiazapine 

Less addictive/abuse potential 


making a phone call after med) 

structures) 

Various half-lives to address if need 




shorter or longer (i.e., if a.m. sedation, 
change to shorter; or if waking too 
early, change to longer) 



Melatonin receptor agonists 

No abuse potential 



Trazodone 

Low abuse potential 

■ 

Oversedation 



■ 

Rebound insomnia 



■ 

Off-label use (not FDA approved) 

Mirtazapine 

Sedation from antihistamine—most 

■ 

Weight gain 


effect at lower doses 

■ 

Oversedation 


Low abuse potential 

■ 

Off-label use (not FDA approved) 

Quetiapine 

May i anxiety symptoms 

■ 

Weight gain 


Low abuse potential 

■ 

Abnormal glucose tolerance (not dose 




dependent) 



■ 

Oversedation 



■ 

Movement disorders 



■ 

Off-label use (not FDA approved) 

Prazosin 

Alpha-1 receptor antagonist specifically 

■ 

First night blood pressure drop, risk of 


for decreasing nightmares in post- 


falls/dizziness 


traumatic stress disorder 

■ 

Off-label use (not FDA approved) 

Gabapentin 

Low abuse potential 

■ 

Oversedation 



■ 

Off-label use (not FDA approved) 
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table 11 - 6 . Cognitive and Behavioral Treatments of Insomnia 



Treatment 

General Approach 

Sleep hygiene 

Not behavioral in itself; address many common issues to improve sleep (quiet environment, dark, 
comfortable bed, no coffee before bed, etc.). 

Sleep restriction 

i the amount of time in bed so it more closely approximates the reported time sleeping; this will t 
sleep efficiency. 

Stimulus control 

therapy 

T association that bed is for sleep, rather than for worrying, TV, reading. If not sleeping after 20 
minutes, get out of bed until tired. 

Cognitive-behavioral 
therapy (CBT) 

Combination of cognitive and behavioral approaches, in cognitive realm by challenging 
misconceptions, catastrophizing, and exploring dysfunctional beliefs (i.e., life won't end tomorrow if 

1 don't sleep well; if 1 can't sleep, 1 must try harder). Behavioral component includes sleep restriction, 
stimulus control therapy and sleep hygiene measures. 

Relaxation training 

i arousal and anxiety that may not be conducive to sleeping (progressive muscle relaxation, deep 
breathing, guided imagery). 

Imagery rehearsal 
therapy (IRT) 

Specific to i nightmares, four sessions, involves changing dream outcome of recurrent nightmares to 
less distressing. 



Sleep hygiene alone is not 
sufficient to treat insomnia. A 
cognitive ?, behavioral[ or 
medication route should also 
be started. 


Nonpharmacologic therapies used for insomnia are summarized in Table 
11 - 6 . 

Benzodiazapines increase EEG spindles, a criteria for stage 2 sleep. There¬ 
fore an overnight study may show more stage 2 sleep, and subsequently 
less of other sleep stages. 


Primary Hypersomnia 

Primary hypersomnia is rare and includes excessive daytime sleepiness in the 
context of more than average daily sleep. This cannot be due to medical con¬ 
ditions or medications. 


Narcolepsy 



Modafinil side effects include 
headache (34%), nausea 
(11%), insomnia (10%), and 
anxiety (5-20%). 


• A 25-year-old man diagnosed with narcolepsy has frequent episodes of 
sudden bilateral loss of muscle tone usually associated with laughter or 
surprise (cataplexy). What are treatment options? Fluoxetine or other selec¬ 
tive serotonin reuptake inhibitor (SSRI), clomipramine, imipramine, sodium oxy- 
bate. 


Symptoms 

Excessive daytime sleepiness (EDS), cataplexy (in 70%), hypnagogic/hyp- 
nopompic hallucinations, sleep paralysis, and insomnia. 
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First symptoms are usually EDS, with cataplexy following later. This is 
a condition of hypocretin (orexin) deficiency. This neuropeptide hor¬ 
mone is involved in wakefulness and in the stimulation of food intake. 
Its role is to stabilize sleep and wakefulness, with administration to ani¬ 
mals promoting wakefulness. 

Hypnagogic/hypnapompic hallucinations are also occasionally experi¬ 
enced by people without narcolepsy (and up to 10% of the general popula¬ 
tion). These are more common if a person is sleep deprived. 

Cataplexy is a sudden loss of muscle tone and can be brought on by 
high emotions (laughing, fear). It is pathognomonic for narcolepsy. 



Modafinil may be a choice if 
substance abuse/dependence 
is a concern, or if 
cardiovascular risk is a 
concern. It does not show the 


Epidemiology 


cardiac risks of other 


Prevalence is 0.02-0.05% in the United States. 

If a first-degree relative has narcolepsy, then a person has 1-2% chance of 
developing it (20-40 times higher than the general population). 

The male-to-female ratio is 1:1. 

Age of onset: Most common onset in teens and 20s, but often not diag¬ 
nosed until years later. 

Differential Diagnosis 

Insufficient sleep, sleep apnea, post-traumatic stress disorder (PTSD), conver¬ 
sion reaction, and psychosis. 

Diagnosis 

NPSG, followed by a daytime nap test, in addition to clinical history. NPSG 
shows short REM latency, and naps show REM episodes on daytime naps. 
Genotyping may be considered but it is not sensitive or specific for narco¬ 
lepsy. 

Treatment 

Treat the daytime sleepiness and REM-related phenomena (cataplexy, hypna¬ 
gogic hallucinations, sleep paralysis). For sleepiness, stimulants and modafinil 
are treatment options. For the REM phenomena, treatment with agents that 
suppress REM are commonly used. These include tricyclic antidepressants 
(TCAs), mostly clomipramine. SSRIs including fluoxetine are also used; they 
may be less effective but better tolerated. Sodium oxybate (gamma-hydroxybu- 
tyrate) is also used to help consolidate. Treatments for daytime sleepiness in 
narcolepsy are outlined in Table 11-7. 

Complications 

Dangers of falling asleep in the daytime (e.g., while driving, at work, etc.). 
T risk of comorbid sleep disorders and T depression. 


stimulants. 



A person who has 
hallucinations doesn't 
automatically have 
schizophrenia. He or she may 
have hypnagogic 
hallucinations of narcolepsy. 



When you see a person 
complaining of falling asleep 
in the daytime, think of sleep 
apnea and of insufficient sleep 
first, as these are much more 
common than narcolepsy. If 
cataplexy is also present, think 
narcolepsy. 



Breathing-Related Sleep Disorder 

Apnea, or the cessation of airflow, is the hallmark of sleep-disordered breath¬ 
ing. An apnea is the cessation of airflow for 10 seconds while sleeping, and 
may be obstructive (due to airway blockage) or central (due to si drive to 
breathe) in origin. A hypopnea is a decrease but not complete cessation of air¬ 
flow resulting in EEG arousal or 4% oxygen desaturation. 
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table 11 - 7 . Narcolepsy Treatments for Daytime Sleepiness 



Medication and Dose (mg/day) 

Common Side Effects 

Modafinil (Provigil) 200-400 mg 

Headache (50%), nausea, diarrhea, dry mouth 

Methylphenidate 30-60 mg 
Dextroamphetamine 5-60 mg 
Methamphetamine 5-60 mg 

Anxiety, insomnia, nausea, dizziness, hypertension, tachycardia, headache, 
anorexia, abuse potential 

Sodium oxybate (Xyrem) 2.25-9 g 

Nausea, confusion, somnolence, abuse potential 

Note: All stimulants, including modafinil, are 
lepsy. 

pregnancy class C. Only modafinil and sodium oxybate are FDA approved for narco- 



OSA does not usually cause a 
person trouble falling asleep, 
but may cause them to wake 
often in the night. 



If there is much central apnea, 
be concerned about heart 
failure. It's not the only cause, 
but one that shouldn't be 
missed, so leg edema and 
fluid in the lungs are clues. 


Obstructive sleep apnea (OSA): 

Prevalence: In U.S. men 8%, women 4 %. More common if a person is 
obese. 

Symptoms: Daytime sleepiness, night snoring, long pauses without 
breathing, at times gasping and choking for air, morning headaches. 
Differential diagnosis: Insufficient sleep, gastroesophageal reflux dis¬ 
ease (GERD), and night panic attacks. 

Diagnosis: Confirmed by NPSG. 

Treatment: The treatment of choice is CPAP (continuous positive air¬ 
way pressure) mask, but may consider surgery, oral appliances (such as 
a mouthpiece that shifts the jaw forward and opens the airway), or tra¬ 
cheostomy. 

Complications: If not treated, can lead to continued sleepiness, lower 
mood, si cognition, and T risk of stroke and cardiovascular complications. 
Fortunately, depressive symptoms often improve when OSA is treated. 
Adherence to CPAP treatment is an important issue to be followed. 
Central sleep apnea: A condition of frequent apneas, or cessation of air¬ 
flow due to failure of the central nervous system mechanisms that stimu¬ 
late breathing. This is different from obstructive apnea, where effort is at¬ 
tempted but the airway is blocked. Central sleep apnea is less common 
than obstructive apnea. 


Circadian Rhythm Disorder 


• A 72-year-old man reports going to bed at 6 p.m. and getting up at 2 a.m. He 
denies trouble sleeping or having daytime sleepiness, but notes in the past 
few years he is not able to stay awake later in the evening. What is the most 
likely diagnosis? Circadian rhythm disorder—phase advanced, which commonly 
occurs in the elderly. 


Circadian rhythms are those that occur about every 24 hours. Sleep is one of 
many behaviors that follow close to a 24-hour pattern. The natural cycle in 
humans is slightly longer than 24 hours (24.2 hours), but daily cues reset this 
clock. Light is the strongest cue, with others including meals, social interac¬ 
tions, and activities. Normal, healthy adults follow of a pattern of one main 
sleep period in the 24-hour day. Circadian rhythm disorder requires that four 
criteria be met: 
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1. A persistent or recurrent pattern of sleep disruption that leads to insom¬ 
nia or EDS secondary to a mismatch between the environment and the 
individual's circadian sleep-wake pattern. 

2. Clinically significant distress. 

3. Does not occur exclusively in the context of another sleep disorder. 

4. Is not due to the effects of a medication, drug, or medical condition. 

Examples of circadian rhythm disorder include: 

The “night owl": Someone who is phase delayed. 

The “morning lark": Someone who is phase advanced. 

Fifteen to twenty percent of elderly people develop some phase advance, 
where they go to bed earlier in the evening, and get up earlier in the morn¬ 
ing. 

Shift workers: In general, shift workers sleep about 2 hours less than non¬ 
shift workers. They also have trouble because they try to change their sleep 
times on their days off, much different than on their days working. Their 
circadian clock can't change that fast. 

Jet lag: Westbound travel is usually easier, because many people are on a 
slightly longer than 24-hour internal clock. Also, it is easier to stay awake 
when tired than to fall asleep when not tired. 

Treatment 

Hypnotics are used to try to promote sleep when one should be sleeping 
outside the context of a patterned sleep time. Specifically, melatonin helps 
promote sleep at a time when the body may not be yet planning to release 
melatonin (gets released for several hours before bed, peaking shortly after 
sleep onset time). 

Light therapy (at 2500-10,000 LUX intensity) is given in the morning to 
help accentuate the normal cycle so a person can sleep at night. In the 
elderly, phase advanced (going to bed too early) people may benefit from 
light treatment in the late afternoon to push this bedtime to a little later in 
the evening. 

Chronotherapy: This involves advancing daytime activities 1-2 hours each 
day until the person is back on track with the clock at his location. 
Shift-work planning: If a person is working shifts and plans to change sleep 
patterns through the week, plans to minimize circadian rhythm disruption 
can be developed. 



Dyssomnia NOS 

There are several specific diseases classified under the dyssomnia NOS category. 
Restless leg syndrome (RLS): 

Symptoms: All four are needed for a diagnosis: 

T urge/drive to move legs, described as unpleasant. 

Occurs more in the evening. 

More when still (such as lying down, sitting still). 

Improves with moving. 

Differential diagnosis: Anxiety, akathisia from a medication such as an 
antipsychotic, cramps, joint or muscle pain. 

Diagnosis: Clinical diagnosis based on interview (does not need 
NPSG). 

Treatment: 

First-line agents are dopaminergic agents (ropinirole 0.5-2 mg at 
night, pramipexole 0.25-2.5 mg at night). 
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Second-line agents include benzodiazepines (clonazepam 0.5-2 mg 
at night). 

Third-line agents include anticonvulsants (gabapentin, carbam- 
azepine). 

Fourth-line agents include opiates. 

Periodic limb movements of sleep (PLMS): 

Symptoms: Nighttime movement of extremities, usually the legs. These 
movements last 0.5-10 seconds when they occur. Many people don't no¬ 
tice, but their bed partners do! Daytime sleepiness, presumably due to 
less restful sleep at night. 

Differential diagnosis: Nocturnal myoclonus, hypnic jerks at sleep on¬ 
set, REM behavior disorder. 

Diagnosis: Check labs including iron, ferritin, creatinine. A low iron, 
low ferritin, or high creatinine will commonly result in these move¬ 
ments, with some improvement with treatment of the primary condi¬ 
tion. If you see a dialysis patient, expect this to be common as they have 
high creatinine. NPSG is needed for diagnosis. 

Treatment: Same as for RLS, or treat underlying condition if found. 
Post-traumatic hypersomnia: Excessive sleepiness in the context of a head 
injury within the past year. 

Kleine-Levin syndrome: 

This is a condition of periodic hypersomnia. 

It is a rare condition that involves episodic hypersomnolence lasting 1 
day to 1 month. 

The triad is hypersomnolence, overeating, and hypersexuality. 

It is more common in boys, and occurs in adolescence, usually fading 
away by adulthood. 

Onset at age 10-21 years old, with spontaneous remission by 40 years 
old. 

The person is like a hibernating bear, getting up for a little bit to eat, a 
bit irritable and inappropriate, then right back to bed to sleep. After the 
cycle is over, they sleep normally for a while (months). 


Parasomnias 

Parasomnias are sleep disorders in which undesired activities or behaviors 
are performed during sleep, or in sleep-wake transitions. They occur much 
more frequently in children than in adults. 

See Table 11-8 for unusual behaviors and the typical stages of sleep in 
which they occur. 

Nightmare Disorder 


• After falling asleep at night, a 5-year-old child has distinct episodes of 
nK screaming and yelling, not able to be soothed, and not recalling the events 
the next day. What is your differential diagnosis? Nightmares, sleep terrors, 
seizure. Most likely, sleep terrors. 


Nightmares occur commonly—though not exclusively—in REM sleep 
and are frightening. They result in awakening from sleep, and tend to oc¬ 
cur in the later part of the night (when there is more REM). 
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table 11 - 8 . Behaviors in Sleep and Their Typical Stages 


Unusual Behaviors 



in Sleep 

Event 

Sleep Stage 

Normal sleep 

Sleep starts (hypnic jerks) 

Sleep onset 


Nightmares 

REM » NREM 

Parasomnias 

Sleepwalking (somnabulism) 

NREM 


Sleep talking (somniloquy) 

NREM 


Confusional arousal 

NREM 


Sleep terror 

NREM 


Bruxism (jaw grinding) 

NREM 


Enuresis 

NREM or REM 


REM behavior disorder 

REM 

Psychiatric disorders 

Post-traumatic stress disorder 

REM and NREM 


Panic attacks 

NREM (in transition from 



stage 2 to stage 3) 

Seizure disorders 

Nocturnal seizures 

NREM > Wake > REM 



Only as a consequence of 
normal sleep architecture, 
sleep terrors are usually in the 
first part of the night (during 
SWS), and nightmares are 
basically in the second half 
(REM sleep). 


There is no confusion or disorientation; the person recalls the content and 
has a delayed return to sleep. 

Medications known to at times cause nightmares include: beta-blockers, tri¬ 
cyclic antidepressants, alcohol, clozapine, L-dopa, and the nicotine patch. 


Sleep Terror Disorder (Pavor Nocturnus) 

This condition is defined by sudden arousals from SWS, with autonomic 
and behavioral manifestations of extreme fear. 

It occurs in 3% of children, with onset between 4 and 12 years old. 

It is more common in males than females, and tends to run in families. 
The patient may remain awake in a disoriented state, but more commonly 
will fall back asleep. 

Patients don't recall the event the next day. (These are much worse to 
watch than to experience.) 

Specific treatment is seldom required. Occasionally, therapy or possibly di¬ 
azepam at bedtime can help. 



A sleep terror is from SWS; the 
child screams or yells and 
does not remember the next 
day. A nightmare is usually 
from REM sleep, and the 
person wakens and usually 
recalls the next day 



Sleepwalking Disorder (Somnambulism) 

Fifteen to forty percent of children sleepwalk at some time, but only 3-4% 
sleepwalk frequently. 

Occurs more in males than females, and occurs within the first few hours 
of sleep (from SWS). 

There is retrograde amnesia, as well as confusion/agitation. 

Sleepwalking does not indicate an underlying psychological problem or 
trauma. 

Treatment consists of educating parents and safety issues. 
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Parasomnia NOS 


• A 60-year-old man presents with complaints of hitting and occasionally 
getting out of bed at night for the past year, clearly recalling he was acting 
out a dream. What is the most likely cause and treatment? REM sleep be¬ 
havior disorder; treat with clonazepam. 




bruxism. 


There are several specific disorders classified under the parasomnia NOS 
category. 

■ REM behavior disorder (RBD): 

This condition is most common with onset in men over the age of 50 
(90% cases are men). 

It presents with a person's acting out their dreams. When they awake, 
they can tell you that they thought they were acting out their dream. 
Normally while in REM sleep, a person is paralyzed. In RBD they are 
not, and have movements in REM sleep. 

Because events occur in REM sleep, they are more common in the 
second half of sleep, when REM sleep is more common. 

About 60% of cases are idiopathic. Others are associated with brain in¬ 
jury, dementia, multiple sclerosis, ischemic cardiovascular disease, or 
brain stem neoplasm. 

RBD can occur temporarily while in alcohol withdrawal. 

People with RBD are at high risk (40%) for subsequent development of 
Parkinson's syndrome. 

Differential diagnosis: PTSD, night terror, PTMS, and seizures. 
Treatment: Clonazepam 0.5-2 mg at night. Other options include an¬ 
ticonvulsant medications such as carbamazepine. 

Enuresis: 

Affects children more than adults and is often self-limited. 

A family history of enuresis T likelihood. 

Prevalance depends on the patient's age: At 4 years old it is 30%, 5 
years old is 15%, 6 years old is 10%, with 1% of 15 year-olds remaining 
affected. 

Differentiate new-onset enuresis from a person who has never been 
dry. Children with new-onset nocturnal enuresis should be assessed for 
medical causes (diabetes, apnea, nocturnal seizures, urinary tract infec¬ 
tions, spinal cord tumors, and renal disease). 

Rhythmic movement disorder (jactatio capitis nocturna —head bang- 
ing): Involves rhythmic head rocking (and less commonly whole body 
rocking) occurring shortly prior or into the lighter stages of sleep. Treat¬ 
ment consists of taking measures to prevent injury. 

Bruxism: 

Defined as repetitive grinding or clenching of the teeth during sleep. 
Adult-type bruxism usually begins in late childhood/adolescence. 

Can be worsened by anxiety, stimulant medications, SSRIs. 

Symptoms: Muscle pain, headache, teeth discomfort, dental damage. 
Treatment: Removing offending agent, decreasing anxiety, and use of 
mouth guards to prevent teeth/jaw damage. 

Sleep talking (somniloquy): Common in children and adults, and found 
in all stages of sleep. Sleep talking alone does not require treatment, but 
does sometimes occur with sleepwalking or night terrors. 
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PSYCHIATRIC DISORDERS WITH SLEEP SYMPTOMS 


Sleep complaints are common in psychiatric conditions. Table 11-9 shows 
common subjective and objective findings in many psychiatric conditions. 
However, no NPSG objective finding is diagnostic of a psychiatric condition 
as the findings are not specific. 

Sleep in Psychiatric Disorders 

Dreams occur in REM and in NREM sleep. However, dreams in REM sleep are 
often described as feeling more “real” and with more emotional content to them. 

Depression 

The most common PSG findings are early morning awakening and nL la¬ 
tency to REM sleep (so REM sleep comes earlier in the night) as well as 
trouble falling/staying asleep. 

Some present with hypersomnia (more common if bipolar disorder-depressed). 
Hypersomnia must be distinguished from staying in bed as mechanism of 
social withdrawal. 

Interestingly, sleep deprivation in the short term improves depressive symp¬ 
toms. 

table 11 - 9 . Subjective and Objective Findings in Psychiatric Conditions 


Class of Disorder Specific Diagnosis Clinical Symptoms 


Anxiety disorders Panic disorder Insomnia, night panic attacks f sleep continuity 

Panic attacks usually arise from 
stage 2 to SWS change 



Post-traumatic stress 

disorder 

Obsessive-compulsive 

disorder 

Generalized anxiety 

disorder 

Insomnia, nightmares, night 
sweats, dreams, T arousal 
Difficulty falling asleep if 
obsessive thoughts interfere 

Insomnia 

No clear objective findings 

Mood disorders 

Depression 

Insomnia, rarely-hypersomnia 

i sleep continuity 


Seasonal affective disorder 

Hypersomnia 

i total sleep time 


Bipolar affective disorder 
(depressed) 

Hypersomnia more common 

i SWS (t REM sleep) 


Mania 

i sleep need 

Depression; i REM latency, so 
sooner and early morning 
awakening 

Psychotic 

Schizophrenia 

Insomnia, nightmares, often 
reversed sleep-wake cycle 

i sleep continuity 

Dementia 


Insomnia, often reversed sleep- 
wake cycle 

i sleep continuity, i slow-wave 
sleep 

Alcoholism 


Insomnia 

i sleep continuity, i SWS 



Two findings that point toward 
depression are shortened REM 
latency and early morning 
awakening on PSC exam. 


Objective NPSG Findings 
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Bipolar Disorder 


• A 23-year-old man with recently diagnosed bipolar affective disorder 
nti (BPAD) is working on his relapse prevention plan. What is the most com¬ 
mon symptom of the onset of a manic episode by people with BPAD? I 
sleep time. So he and his partner should be aware of this as an early symptom. 



si sleep is the first symptom noted in 75-90% in the onset of a manic epi¬ 
sode. 

Manic episodes can be triggered by tinkering with sleep to make it poor 
(sleep deprivation while studying for finals, intercontinental flight, possi¬ 
bly drug use). 


Schizophrenia 

Many antipsychotic medications are quite sedating (risperidone < quetiap- 
ine < olanzapine < clozapine). Most of the older antipsychotics are sedating. 
Some of the newer ones are not as sedating (ziprasidone, aripiprazole). 
Daytime sleepiness from medications must be distinguished from nega¬ 
tive symptoms of schizophrenia, or from a phase shift where the person is 
sleeping in the daytime instead of at night. 


Post-traumatic Stress Disorder (PTSD) 


• A 28-year-old war veteran has continued nightmares and daytime hyper- 
vigilance despite a current medication regimen of an SSRI and quetiapine. 
What is the next appropriate pharmacologic or psychotherapy option to 
specifically help with nightmares? Prazosin or IRT. 


Sleep complaints are reported in > 70% of people with PTSD. 

Sleep disturbance is part of the PTSD criteria in the T arousal category. 
Nightmares in PTSD tend to be recurrent, and often the same as a re¬ 
called event, or distorted events. 

Objective findings are markedly different than subjective reports. 

Contrary to what one may expect, there is an T arousal threshold to loud 
noise. 

There are no clear objective differences from normal sleep architecture. 
PTSD sleep-specific treatments include the following: 

Prazosin: An alpha-l-adrenergic antagonist. X severity and frequency of 
nightmares. 

Mirtazapine: A norepinephrine/serotonin reuptake inhibitor and/alpha- 
2-antagonist. 

Eye movement desensitization and reprocessing (EMDR): This treat¬ 
ment includes eight phases of therapy focused on information process¬ 
ing. Patients attend to past and present experiences in brief sequential 
doses while simultaneously focusing on an external stimulus. 

Imagery rehearsal therapy (IRT): This four-session treatment involves in¬ 
creasing image control, then changing the content of nightmares to pro¬ 
mote mastery over the content threat. It is specific to treating nightmares. 
Also, atypical neuroleptics, and SSRIs are commonly used. 
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Attention Deficit Disorder 

A child who has disruptive behavior may have sleep apnea. In kids, sleep ap¬ 
nea presents with behavior problems, not sleepiness. So consider assessment 
and treatment of behavior problems by tonsillectomy and adenoidectomy if 
appropriate. 


Nocturnal Sleep-Related Eating Disorder 



In children , apnea presents 
with behavioral problems, not 
sleepiness. 


This involves a version of sleepwalking, likely non-REM sleep, where a person 
may prepare and eat food without recalling it. Some people respond to SSRI 
treatment. Otherwise, a trial of a benzodiazepine or a dopaminergic agent is 
reasonable. 


MEDICAL DISORDERS WITH SLEEP SYMPTOMS 


Many medical conditions can present with or exhibit symptoms of sleep dis¬ 
ruption. A brief differential includes: cardiopulmonary (congestive heart fail¬ 
ure, coronary artery disease, chronic obstructive pulmonary disease, asthma), 
pain, gastroesophageal reflux disease, cirrhosis, benign prostatic hyperplasia, 
renal failure, menopause, hypo/hyperthyroidism, as well as side effects from 
medications for many conditions. 


NEUROLOGIC DISORDERS WITH SLEEP SYMPTOMS 


Stroke 


• A 65-year-old man who had a stroke 1 month ago presents with low mood 
and T sleepiness in the daytime. In addition to considering impacts of de¬ 
pression and medications, what should you consider for further assess¬ 
ment? Sleep apnea (obstructive and central). 



The most common time for stroke is the early morning and first hour after 
awakening. This is when cortisol levels are typically highest. 

There is an T risk of obstructive and central sleep apnea, but apnea may 
also have existed prior to the stroke. 


Headaches 

Cluster headaches may occur more in sleep. They can awaken a person 
from sleep, often in the first REM period. 

Migraines improve with sleep. 

Alterations in sleep pattern can trigger headaches. 

A hypnic headache (a rare condition) awakens patients after sleeping a few 
hours and can be treated with lithium or caffeine. 

Medications used to treat headaches may cause sleep problems (caffeine, 
analgesics). 

Morning headaches can occur with sleep apnea, and are usually dull/gen¬ 
eralized, lasting 1-2 hours after awakening. This may be due to hypoxia/ 
hypercapnea, so the sleep breathing problem must be treated. 
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Parkinson's Disease 



Ninety percent of people with Parkinson's disease have sleep problems, 
which include T sleep fragmentation, daytime sleepiness, and insomnia. 
Typical symptoms of Parkinson's disease: Resting tremor, bradykinesia, 
cogwheel rigidity, loss of postural reflexes. 

Tremors generally improve in sleep. 

Medications used to treat parkinsonian symptoms can cause insomnia, as 
well as dreaming/hallucinations (dopaminergic medications). 

RBD and PLM are not uncommon. 

Insomnia is common. 

Night muscle cramps (dystonia) in calf and feet may be from levodopa 
wearing off. 

Seizures 

Sleep deprivation can trigger seizures, and risk of seizures T during sleep. 
Normal sleep can be confused for seizure. One example is sleep starts, 
which are sudden jerks of the body when transitioning from wake to sleep 
stages. 

Seizures can also be confused as sleep. Frontal lobe seizures often involve 
nocturnal activities such as bicycling motion, vocalizations, or running 
motion while in bed. 

Dementia 

The general EEG finding in dementia is diffuse slowing while awake. 

In sleep, there is T sleep fragmentation and less slow-wave sleep. 

Sleep disruption is a major contributor to residential placement (caregivers 
may not be able to persist if they can't sleep at night). 


SUBSTANCE-INDUCED SLEEP DISORDERS 


• A 45-year-old man tells you that he has 2-3 drinks of vodka each night 
before bed because it helps him fall asleep when stressed. What do you tell 
him regarding the impact of alcohol on sleep? In the first days of use, alco¬ 
hol may t sleep consolidation in the early part of the night, followed by t sleep 
fragmentation in the second part of the night. With more chronic use, this early 
consolidation benefit goes away, with continued sleep fragmentation. 


Substances can contribute to a range of sleep symptoms from trouble falling 
asleep to feeling too sleepy. Table 11-10 shows some common substances and 
their impacts on sleep. Table 11-11 shows two common sleep-related complaints 
and their differentials. 
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table 11 - 10 . Impact of Substances on Sleep 


Substance 


Effect on Sleep 


Alcohol 


Acute use: T SWS and i REM sleep in first part of night, more sleep fragmentation in 
second half. 

Chronic use: Causes insomnia, no T SWS. 

Withdrawal: T REM sleep, insomnia. 


Nicotine 


Use: Longer sleep latency sleep fragmentation, T risk of obstructive sleep apnea in 
smokers. 

Withdrawal: t arousal. 


Stimulants (cocaine and Use: Longer sleep latency, i sleep efficiency, less SWS. 

amphetamines) Withdrawal: T sleep. 


Opiates 


Use: i SWS,T central sleep apnea, i/similar sleep continuity. 


Marijuana 


Withdrawal: T trouble falling asleep and i SWS. 


table 11 - 11 . Common Sleep-Related Complaints and Their Differential Diagnoses 


Complaint 

Differential Diagnosis 

Excessive sleep (literally sleeping 

Encephalopathy 

additional hours) 

Withdrawal from stimulants 

Alcohol and CNS depressant medications 

Metabolic or toxic conditions 

Menstrual-associated somnolence 

Kleine-Levin syndrome 

Depression (some) 

Excessive daytime sleepiness (feeling 

Narcolepsy 

sleepy during the day) 

Sleep apnea 

Hypoventilation syndrome 

Hypothyroidism 

Alcohol and CNS depressant medications 

Withdrawal from stimulants 

Sleep deprivation or insufficient sleep 

Depression 

Circadian rhythm sleep disorder 
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table 11-12. Amounts of Sleep Needed Per Day at Various Ages 


Age 

Amount of Sleep Needed (hours) 

Newborn 

16-20 

Infant (0-1 year old) 

13-15 

Toddler (1-3) 

12 

Preschool (3-6) 

11-12 

Middle childhood (6-12 years old) 

10-11 

Adolescence (12-18 years old) 

9 (most get average of 7) 

Adult a 

7-9 

Elderly 

6.5-8 


a There is normal human variation, with some adults needing 9 hours and others needing 6 hours a night to feel rested. 


SLEEP IN CHILDREN 


Insufficient sleep in children and adults can result in cognitive problems, 
depression, si performance, and motor vehicle accidents. Our culture in the 
United States pushes people to sleep less. The amount of sleep needed at vari¬ 
ous ages is provided as Table 11-12. 


Methods of Teaching/Training Children to Sleep on Their Own 

Extinction: “Crying it out” involves putting a child in bed at a set time 
and not responding to cries, getting the child out of bed at a set time the 
next morning. It has been shown to work, but is not a choice of many fami¬ 
lies. 

Graduated extinction: Putting a child in bed drowsy, but awake, and wait¬ 
ing progressively longer periods of time (usually in 5-minute intervals) be¬ 
fore checking. Reassure, keep contact brief and neutral (do not pick up 
child). 

Conditioning: Sleep onset association disorder is a condition of prolonged 
wake to sleep transitions if a certain object (particular blanket, radio) or 
set of circumstances (feeding, rocking) are not present. It occurs in sev¬ 
eral month old infants who never sleep through the night, and fall asleep 
drinking a bottle or nursing before being placed in bed, then waking 3-5 
times a night to the same routine. 15-20% of children 6 months to 3 years 
are affected by this condition. Placing the baby in the crib when tired to 
allow independent sleep initiation is one treatment approach. 


158 





CHAPTER 12 







Delirium and Dementia 


Brian S. Appleby, MD 


Delirium 160 

Dementias 164 

Alzheimer's Disease 167 

Vascular Dementia 172 

Dementia with Lewy Bodies 173 

Frontotemporal Lobar Degeneration 173 

Parkinson's Disease Dementia 175 

Huntington's Disease 175 

Wernicke-Korsakoff Syndrome 176 

Human Prion Disease (Creutzfeldt-Jakob Disease) 177 

AIDS Dementia Complex 178 

Dementia Due to Head Trauma 178 


159 



PSYCHIATRY TOPICS 


DELIRIUM 


• A teenager presents to the emergency room with a change of mental status 
after being found lying on the floor. On exam, you note that he is bleeding 
from his mouth and he has urinated on himself. What is the mostly likely 
reason for this patient's change in mental status? He is experiencing a delirium 
caused by a seizure. Evidence includes tongue laceration, urinary incontinence, 
and altered mental status from his postictal state. 


• A 67-year-old man presents to the emergency department (ED) with a 
change in mental status. He arrived by ambulance and his past medical 
history is unknown. What preliminary lab tests would you order? 

Because his past medical history is unknown, many tests are needed: Com¬ 
plete metabolic panel, complete blood count (CBC), toxicology screens, thyroid- 
stimulating hormone (TSH), vitamin B 12 , folate, chest x-ray, rapid plasma reagin 
(RPR), head computed tomography (CT), and electrocardiogram (ECG). If his con¬ 
dition deteriorates or the previous tests fail to elucidate the cause of his delirium, 
other tests may be ordered: EEG, arterial blood gas (ABG), cardiac enzymes, and 
lumbar puncture. 




Delirium is characterized by 
an acute change in 
consciousness. 



The MMSE is a good way to 
detect cognitive dysfunction 
and to track the course of 
delirium. 


Symptoms 

Delirium is a common syndrome found across many medical specialties that 
has many other names (i.e., encephalopathy, acute brain syndrome, acute 
brain failure, toxic psychosis, etc.). Clinical symptoms include: 

Disruption of consciousness resulting in impaired focus and attention. 
Global cognitive impairment leading to poor memory, language impair¬ 
ment, disorientation, and disorganized thinking. 

Perceptual abnormalities (i.e., illusions, hallucinations, and delusions). 
Emotional changes (i.e., changes in mood, affective instability, and anxi- 

ety). 

Sleep disturbance often causing disruption of diurnal rhythms. 

Changes happen acutely (hours to days), and symptoms are generally 
worse at night (i.e., sundowning). The clinical course often fluctuates be¬ 
tween lucidity and disorientation, making the diagnosis difficult. 

There are several subtypes of delirium: 

Hypoactive/hypoalert: Psychomotor retardation, lethargy, si arousal. 
Hyperactive/hyperalert: Hyperactivity, agitation. 

Mixed: Both hyperactive and hypoactive activity. 

Normal: No psychomotor retardation or agitation present. 

Exam 

The physical exam is aimed at discovering the underlying cause of delirium: 

Vital signs: blood pressure, heart rate, temperature, respiration rate. 

Neuro: Mental status exam, mini-mental state exam (MMSE), cranial 
nerves, upper and lower motor abnormalities, sensory deficits, primitive re¬ 
flexes, gait, cerebellar dysfunction. 

Head and neck: Look for evidence of trauma, impairments in hearing or 
seeing, papilledema, inspection of tongue for lacerations (from seizure), 
carotid bruits, thyromegaly, nuchal rigidity. 
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Lungs: Crackles, wheezing, rales, areas dull to percussion. 

Cardio: Rhythm, rate, evidence of murmurs. 

Abdomen: Hepatomegaly, splenomegaly, masses, bowel sounds, rebound 
tenderness. 

Back: Costovertebral angle tenderness. 

Musculoskeletal: Evidence of fractures/trauma. 

Differential Diagnosis 



Delirium is always caused by 
an underlying factor or 
factors. 


The differential diagnosis of delirium includes dementia, depression, and 
psychotic disorders. Table 12-1 compares and contrasts these diagnoses. 
Delirium always has an underlying cause(s) (medical condition, drugs, or 
procedure). Table 12-2 lists the differential diagnoses of the causes of delir¬ 
ium. 


Diagnosis 


♦ A 75-year-old man presents with a change in mental status over the course 
of a week. He recently underwent a hip replacement and has since been 
having visual hallucinations. What is the most likely clinical diagnosis for 
this patient? 

The diagnosis is delirium because of the acute onset and predisposing factor 
of undergoing a hip replacement. Visual hallucinations are also more common in 
delirium than in other acute psychiatric diagnoses. 


Delirium is a clinical diagnosis. 

The MMSE can aid in discovering cognitive dysfunction and is useful for 
following the fluctuating course of delirium. 

An electroencephalogram (EEG) can be helpful to rule out epilepsy and 
will usually show diffuse slow background activity. 

Once delirium has been identified, its underlying cause must be deter¬ 
mined. Useful tests for detecting conditions that can cause delirium are 
listed in Table 12-3. 


— 

Differential 
diagnosis of causes 
of delirium— 

I WATCH DEATH 

Infection/Indwelling 
urinary catheter 
Withdrawal from 
drugs (alcohol, 
benzodiazepines) 

Acute metabolic 
disturbances 
(electrolytes, acid- 
base disturbances) 
Trauma 
CNS processes 

(seizures, tumor, and 
meningitis) 

Hypoxia 

Deficiencies (vitamins) 
Endocrinopathies 
Acute vascular (stroke, 
myocadial infarction) 
Toxins and drugs 
(including 
prescription meds) 
Heavy metals 


table 12 - 1 . Diagnostic Workup of a Delirious Patient 


Standard Workup 

Additional Tests 

Complete metabolic panel 

Ammonia level 

Complete blood count 

Arterial blood gas 

Urine and blood tox screen 

HIV test 

Urine culture 

Blood cultures 

Thyroid-stimulating hormone 

Erythrocyte sedimentation rate 

Rapid plasma reagin 

Electrocardiogram with cardiac 

Vitamin B 12 

enzymes 

Folate 

Chest x-ray 

Electroencephalogram 

Head CT/MRI 

Lumbar puncture 
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table 12-2. Differential Diagnosis of Delirium 


Disorder 

Primary Feature 

Level of 

Consciousness 

Hallucinations 

Associated 

Symptoms 

Clinical Course 

Delirium 

Fluctuation in 

consciousness 

Impaired 

Usually visual 

Cognitive impairment, 

emotional 

disturbances 

Acute onset, 

fluctuates, 

improvement 

with resolution of 

underlying cause 

Dementia 

Cognitive 

Normal until late 

Often absent 

Disorientation, 

Insidious onset, 


Impairment 

stages 

with some 

exceptions 

agitation 

progressive 

Depression 

Low mood, 

anhedonia 

Normal 

Often absent 

Sleep disturbance, 
hopelessness, i 

concentration and 

appetite 

May have multiple 
episodes or be 

chronic 

Psychotic 

disorders 

Impairment in 
reality testing 

Normal 

Usually auditory 

Negative symptoms 

Prodromal with 

chronic course 



Treatment 

Treatment should first be directed at the underlying cause of delirium. In the 
interim, there are other ways to manage delirium prior to its resolution (see 
Table 12-4): 

Environmental support: Provide the patient with frequent reorientation 
(clocks, calendars, pictures), turn the lights on during the day and off at 
nighttime, use sitters, remedy any sensory impairment (glasses for poor 
eyesight, hearing aids), avoid over- or understimulation. 

Pharmacotherapy includes the use of antipsychotics in certain circum¬ 
stances. 


table 12-3. Causes of Delirium 


Category 


Examples 


CNS processes 
Organ Failure 
Drugs and toxins 


Endocrinology 

disorders 

Miscellaneous 


Traumatic brain injury, intracranial neoplasm, seizure (ictal, peri-ictal, postictal), stroke, meningitis, 
encephalitis, brain abscess. 

Cardiac failure (myocardial infarction), respiratory failure (hypoxia, hypercarbia), hepatic 
encephalopathy, uremic encephalopathy. 

Anticholinergic drugs, benzodiazepines, narcotics, antihistamines, anticonvulsants, antihypertensives, 
antiparkinsonian drugs, cardiac glycosides, cimetidine and ranitidine, disulfuram, insulin, salicylates, 
sedatives (hypnotics), antipsychotics. 

Heavy metals, carbon monoxide. 

Alcohol, cocaine, heroin. 

Hypopituitarism, hypothyroidism, hyperthyroidism, hypoparathyroidism, hyperparathyroidism, 
Addison's disease, pancreatic insufficiency. 

Sepsis, electrolyte imbalances, hypoglycemia, acid-base disturbances, postoperative states, urinary 
catheters, nutritional deficiencies (thiamine, nicotinic acid, folate, vitamin B 12 ), anemia. 
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Haloperidol is the treatment of choice because of its low rate of anti¬ 
cholinergic side effects. 

Atypical antipsychotics and occasionally benzodiazepines are also used. 
Benzodiazepines are the treatment of choice for alcohol withdrawal 
(DTs). 

Sample doses of several pharmacological agents are shown in Table 12-4. 

Complications 

There are numerous complications of delirium, including: 

T in morbidity and mortality (it is estimated that the 1-year mortality rate 
for delirious patients is as high as 50%). 

Institutionalization is three times more likely in delirious patients who 
are 65 years of age or older compared to nondelirious patients in this age 
group. 

T length of stay in the hospital. 

Frequent falls, pressure ulcers, pneumonia, malnutrition, and si function¬ 
ing- 

Alcohol withdrawal can result in delirium tremens (DTs), which can be fa¬ 
tal if not diagnosed and treated. See the Substance Abuse and Dependence 


table 12 - 4 . Management Strategies for Delirium 


Intervention 


Examples 


Prevention 

Environmental support 


Pharmacologic: 

Antipsychotics 


Benzodiazepines 


Electroconvulsive therapy (ECT) 


Identify those at risk: Elderly, dementia, preexisting medical illness, history of alcohol 
abuse, sensory impairment, males, sleep deprived, immobile, dehydration. 

Friend, relative, or sitter in the room. 

Familiar pictures. 

Presence of clock and calendar with frequent orientation. 

Consistent staff. 

Poking holes in eye patches if present. 

Adequate natural lighting in room. 

Use of side rails and restraints only if necessary. 

Ambulation at least three times a day if possible. 

Reduce overstimulation and understimulation. 

Address sensory problems (i.e., hearing, eyesight). 

Maintain fluid balance and nutrition. 

Haloperidol: Initial dose of 0.5-10 mg IV/IM repeated every hour as needed. When giving 
PO, give 1.5 times parenteral dose. 

Give bid with two-thirds of dose in p.m.: 

Droperidol: Initial dose of 2.5 mg IV/IM. Monitor ECG. 

Quetiapine: Initial dose of 25-50 mg daily. 

Risperidone: Initial dose of 0.25-0.5 mg bid. 

Olanzapine: Initial dose of 2.5-5 mg at bedtime. 

Lorazepam: Used very judiciously for insomnia 1-2 mg qhs. Preferred drug for those with 
hepatic insufficiency. Use higher doses for alcohol withdrawal. 

Chlordiazepoxide: Initial dose of 50-100 mg IM/IV q2-4 hours. Use for alcohol 
withdrawal. 

Diazepam: Initial dose 5-10 mg q4 hours. Use for alcohol withdrawal. 

Helpful in medically refractory cases. 
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Symptoms of 
alcohol withdrawal/ 
delirium tremens— 

HITS 

Hallucinosis 
Increased vitals (temp, 
BP, HR)/lnsomnia 
Tremors 

Shakes/Seizures/ 

Sweats/Stomach 

(nausea/vomiting) 



Dementia is characterized by 
cognitive impairment in the 
setting of stable 
consciousness. 


To recount the 
causes of dementia, 
remember— 

VITAMIN D VEST 

Vitamin deficiencies 
Intracranial tumor/ 
process 
Trauma 
Anoxia 
Metabolic 
Infection 

Normal-pressure 

hydrocephalus 

Degenerate dementias 

Vascular 

Endocrine 

Space-occupying lesion 
(hematoma) 

Toxic (alcohol) 


chapter for more details. Symptoms include T temp, heart rate, and 
blood pressure, change in level of consciousness, hallucinations, agitation, 
and tremors. Although DTs are the result of alcohol withdrawal, patients 
with chronic alcoholism can have DTs even with a positive blood alcohol 
level. 


• A 36-year-old man seen in the ED is disoriented. He has tachycardia, hyper- 
tension, a fever, and is very tremulous. You smell alcohol on his breath. 
How should this patient be managed? The patient should be given benzo¬ 
diazepines as he is in delirium tremens from alcohol withdrawal. He should also 
be given thiamine to prevent Wernicke-Korsakoff syndrome. 


DEMENTIAS 


Dementia is an impairment of cognitive abilities in the setting of a functional 
decline. Any of the following can be impaired: memory, general intelligence, 
learning, language, problem solving, executive functioning, orientation, per¬ 
ception, attention, judgment, and social abilities. Intact consciousness dis¬ 
tinguishes dementia from delirium. The most common dementias are of the 
neurodegenerative variety, including Alzheimer's disease, Lewy body demen¬ 
tia, frontotemporal dementia, and Parkinson's disease dementia. Symptoms of 
dementia are presented in Table 12-5. 

Exam 

A comprehensive exam should examine: 

■ MMSE 

Clock drawing 
Fluency of language 
Ability to set shift 
Interpreting proverbs 
Thought processes 
Mood and affect 
Psychotic symptoms 
Insight/judgment 

Physical exam with particular attention to the neurological exam (Table 
12 - 6 ) 


table 12 - 5 . Possible Signs of Dementia 

Cognitive Domain 

Examples 

Short-term memory 
Language 

Visuospatial skills 
Complex cognition 

Emotion 

Forgetting dates, misplacing objects, repeating questions. 

Difficulty naming familiar objects or people and understanding language. 

Getting lost in previously familiar surroundings, having trouble driving. 

Loss of ability to balance checkbook, plan travel, multitask. 

Sadness, aggression, or socially inappropriate behavior. 


Reproduced, with permission, from Bolla LR, Filley CM, Palmer RM. Dementia DDx: Office diagnosis of the four types of dementia. 
Geriatrics 55(1): 34-46, 2000. 
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table 12-6. Dementia Type by Neurological Findings 


Feature 

Example 

Most Suggestive Of 

History 

Unprotected sexual 

intercourse 

Intravenous drug abuse 
Hemophilia 

Blood transfusions 

AIDS dementia complex 

Family history 


Familial Alzheimer's disease 

Frontotemporal lobar degeneration 
Huntington's disease 

Wilson's disease 

Familial prion diseases 

Headache 


Brain tumor 

Chronic subdural hematoma 

Vital signs 

Hypothermia 

Hypothyroidism 


Hypertension 

Multiple infarct dementia 


Hypotension 

Hypothyroidism 


Bradycardia 

Hypothyroidism 

General 

Meningismus 

Chronic meningitis 

examination 

Jaundice 

Acquired hepatocerebral degeneration 


Kayser-Fleischer rings 

Wilson's disease 

Cranial nerves 

Papilledema 

Brain tumor 

Chronic subdural hematoma 


Argyll Robertson pupils 

Neurosyphilis 


Ophthalmoplegia 

Progressive supranuclear palsy 


Pseudobulbar palsy 

Multiple infarct dementia 

Progressive supranuclear palsy 

Motor 

Tremor 

Dementia with Lewy bodies 

Corticobasal ganglionic degeneration 
Acquired hepatocerebral degeneration 

Wilson's disease 

AIDS dementia complex 

Parkinson's disease dementia 


Asterixis 

Acquired hepatocerebral degeneration 


Myoclonus 

Creutzfeldt-Jakob disease 

AIDS dementia complex 


Rigidity 

Dementia with Lewy bodies 

Corticobasal ganglionic degeneration 
Acquired hepatocerebral degeneration 

Creutzfeldt-Jakob disease 

Progressive supranuclear palsy 

Wilson disease 

Parkinson's disease dementia 
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table 12-6. Dementia Type by Neurological Findings (continued) 


Feature 

Example 

Most Suggestive Of 


Chorea 

Huntington's disease 

Wilson's disease 

Other 

Gait apraxia 

Normal pressure hydrocephalus 


Ataxia 

Creutzfeldt-Jakob disease, spinocerebellar 
degeneration syndromes 


Polyneuropathy with 

Neurosyphilis 


hyporeflexia 

Vitamin B 12 deficiency 

AIDS dementia complex 



Treatable causes of 
DEMENTIA: 

Drug toxicity 
Emotional (depression, 
anxiety) 

Metabolic disturbances 
Eyes/Ears (sensory 
impairments) 
Nutritional deficiencies/ 
Normal-pressure 
hydrocephalus 
Tumors (intracranial) 
Infection (meningitis, 
encephalitis, syphilis) 
Arteriosclerosis 
(vascular) 


Diagnosis 


• A 56-year-old man comes to the clinic with the complaints of "not thinking 
quite right," morning headaches, and some nausea/vomiting. Which test 
should be ordered? A CT scan of the head should be done to rule out an 
intracranial mass, as his symptoms are characteristic of a brain tumor. 


The purposes of a dementia workup are to: 

Discover reversible causes of dementia. 

Establish a debnitive diagnosis. 

Predict prognosis and illness course. 

Table 12-7 lists laboratory and imaging tests that are used to diagnose vari¬ 
ous dementias. 

Brain imaging findings vary by dementia type. For example, one would see 
frontal and temporal atrophy in FTD. 

Neuropsychological testing can also help make a diagnosis if there are fo¬ 
cal deficits. 



The purpose of a diagnostic 
workup is to discover 
reversible dementias, develop 
treatment strategies, and to 
predict illness course. 


Differential Diagnosis 

The differential diagnosis of dementia is vast (Table 12-8). 

Also consider depression (pseudodementia), and delirium. 

Treatment 

In reversible dementias, the underlying cause should be treated first. 
Degenerative dementia treatment aims to ameliorate three things: 

1. Cognitive dysfunction 

2. Emotional disturbances 

3. Attention to caregiver needs 

There is no “cure” for any of the degenerative dementias. 

For Alzheimer's disease, there are two classes of medications that slow cog¬ 
nitive decline (Table 12-9). These are also frequently used in other demen¬ 
tias. 

Dementia patients frequently have psychiatric symptoms that include psy¬ 
chosis, anxiety, depression, and sleep abnormalities. Treating these comor- 
bities can be complicated and is usually directed at the symptoms them¬ 
selves. Table 12-10 lists options for pharmacotherapy in dementia. 
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table 12-7. Dementia Workup 


Tests 

Most Useful in the Diagnosis Of 

Hematocrit 

Vitamin B 12 deficiency 

Mean corpuscular volume (MCV) 

Peripheral blood smear 

Vitamin B 12 level 

Thyroid function tests 

Hypothyroidism 

Liver function tests 

Acquired hepatocerebral degeneration, Wilson's 

disease 

Ceruloplasmin, urinary copper levels 

Wilson's disease 

HIV antibody titer 

AIDS dementia complex 

Rapid plasma reagin (RPR), 

Neurosyphilis 

fluorescent treponemal 
antibodies (FTA), cerebrospinal 
fluid (CSF), Venereal Disease 

Research Laboratory (VDRL) 

CSF cytology 

Leptomeningeal metastases 

CSF 14-3-3 protein 

Creutzfeldt-Jakob disease 

CT or MRI scans 

Brain tumor 

Chronic subdural hematoma 

Multi-infarct dementia 

Normal pressure hydrocephalus 

Creutzfeldt-Jakob disease 

PET or SPECT scans 

To differentiate Alzheimer's disease (bilateral 
temporal and parietal lobe hypometabolism) from 
frontotemporal lobar degeneration (asymmetric 
frontal or temporal lobe hypometabolism) 

EEG 

Creutzfeldt-Jakob disease, seizures 


Reproduced, with permission, from Aminoff M, Greenberg D, Simon R. Clinical Neurology, 6th ed. 
McGraw-Hill Companies Inc., 2005: Table 1-7. 


Complications 

There are many complications of dementia. 

Pressure ulcers, pneumonia, falls, and fractures are common. 

Morbidity increases dramatically in dementia patients. 

Financial and caregiver burden can result in caregiver depression as well. 


Alzheimer's Disease (AD) 

Epidemiology 

AD is the most common cause of dementia (60-80% of all dementias). 

AD is the fourth leading cause of death in the United States elderly pop¬ 
ulation, which is usually attributed to a 'l in functioning and associated 
deconditioning/decline in physical health from immobility, opportunistic 
infections, and weight loss. 
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TABLE 12-8. Causes of Dementia 



Category 


Example Causes 


Substance related 


Mass lesions and 
hydrocephalus 


Neurodegenerative disorders 


Endocrinologic disorders 


Metal poisoning 


Vitamin deficiencies 


Inhalants 

Alcoholic dementia 
Methanol intoxication 
Marchiafava-Bignami disease 
Brain tumor 
Brain abscess 
Hydrocephalus 

Normal-pressure hydrocephalus 
Alzheimer's disease 

Frontotemporal lobar degeneration (e.g., frontotemporal 
dementia, primary progressive aphasia, semantic 
dementia, corticobasilar ganglionic degeneration, 
progressive supranuclear palsy) 

Parkinson's disease 
Diffuse Lewy body disease 
Huntington's disease 
Wilson's disease 
Multiple system atrophy 
Myotonic dystrophy 
Amyotrophic lateral sclerosis 

Prion diseases (i.e., Creutzfeldt-Jakob disease, Gerstmann- 
Straussler-Scheinker syndrome, fatal familial insomnia) 
Cerebrotendinous xanthomatosis 
Adrenoleukodystrophy 
Metachromatic leukodystrophy 
Hallervorden-Spatz disease 
Hyperthyroidism 
Hypothyroidism 
Parathyroid abnormalities 
Lead encephalopathy 
Manganese dementia 
Thallium poisoning 
Arsenic poisoning 
Mercury poisoning 
Dialysis dementia 
Pellagra 

Vitamin B 12 deficiency 
Folic acid deficiency 
Thiamine deficiency 
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table 12-8. Causes of Dementia (continued) 


Category Example Causes 

Infectious and transmissible Neurosyphilis 

disorders Tuberculosis 

Lyme dementia 

Whipple's disease 

Progressive rubella panencephalitis 

Subacute sclerosing panencephalitis 

Encephalitis lethargica 

AIDS dementia 

Progressive multifocal leukoencephalopathy 
Cytomegalovirus encephalopathy 
Mycoses 
Toxoplasmosis 

Acquired prion diseases (i.e., iatrogenic CJD and variant 
CJD) 

Vascular Disorders Multi-infarct dementia 

Lacunar dementia 
Binswanger's disease 
Polyarteritis nodosa 
Cranial arteritis 
Granulomatous angiitis 
Ischemia from complicated migraines 
MELAS (mitochondrial myopathy, encephalomyopathy, 
lactic acidosis, and stroke-like episodes) 

CADASIL (cerebral autosomal dominant arteriopathy with 
subcortical infarcts and leukoencephalopathy) 

Cerebral amyloid angiopathy 
Wegener's granulomatosis 

Immune-mediated disorders Limbic encephalitis 

Multiple sclerosis 
Hashimoto's encephalopathy 
Systemic lupus erythematosus 
Sarcoidosis 

Metabolic disorders Hypoglycemia 

Hypocalcemic encephalopathy 
Acquired hepatocerebral degeneration 

Brain injury Postanoxic dementia 

Delayed postanoxic encephalopathy 

Traumatic dementia 

Subdural hematoma 

Dementia pugilistica 

Delayed radiation encephalopathy 

Reproduced, with permission, from Moore DP, Jefferson JW: Handbook of Medical Psychiatry, 
2nd ed. Philadelphia: Mosby, 2004: 158. 
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table 12-9. Alzheimer's Disease Medications for Cognitive Dysfunction 


Drug Class 

Medication 

Suggested Dose 

Acetylcholinesterase inhibitors 

Tacrine 

10-40 mg PO qid 


Donepezil 

5-10 mg PO daily 


Rivastigmine 

3-6 mg PO bid 


Galantamine 

8-12 mg PO bid 

Glutamate antagonist 

Memantine 

10 mg PO bid 




Alzheimer's disease is the 


There is an Tincidence in Down syndrome. 

Most cases of AD occur in patients > 60 years of age. 

There is a higher prevalence rate in women. 

Individuals with the ApoE-4 allele have an T risk of developing AD. 


most common dementia and Pathogenesis 

AD is characterized by the aggregation of an abnormal isoform of the tau 
protein that results in neurofibrillary tangles (NFTs). It is currently be¬ 
lieved that NFTs give rise to senile plaques of amyloid-beta protein (SP). 
NFTs are located in the temporal lobe (especially the entorhinal cortex 
and hippocampus) and spread to the association cortices. 

SPs occur in the association cortices and hippocampus. There is cerebro- 
cortical atrophy primarily in the association areas. 

There is an overall X in choline acetyltransferase and acetylcholine due to 
cerebral atrophy. 

Although the majority of AD is sporadic, familial forms (< 1% of all AD) 
are associated with autosomal dominant mutations in the presenilin 1 and 
2 genes (PS-1 and PS-2) and the amyloid precursor protein (APP). 


is marked by amnesia, 
agnosia, and apraxia. 

For the progression 
of AD, remember— 

ABCD 

Amnesic phase 
Behavioral problems 
Cortical phase 
(incontinent, falls) 
Decerebate phase 
(primitive reflexes) 


table 12-10. Pharmacotherapy for Psychotic Symptoms in Dementia 


Symptom 

Drug 

Dosage 

Side Effects/Notes 

Psychosis 

Haloperidol 

0.5-2 mg 

Extra pyramidal symptoms (EPS) 


Risperidone 

0.5-2 mg 

EPS 


Quetiapine 

25 mg 

Use in Parkinson's disease 


Olanzapine 

2.5 mg 

Weight gain, metabolic syndrome 

Anxiety 

Selective serotonin reuptake inhibitors 

Varies by 

Constitutional symptoms 


(SSRIs) 

drug 

EPS 


Buspirone 

7.5 mg 

Can cause delirium and sedation 


Neuroleptics 

Low doses 



Benzodiazepines 

Very low 




dose 


Depression 

SSRIs 

Varies 

Gastrointestinal upset 


Tricyclic antidepressants (TCAs) 

Low doses 

Avoid if possible because of anticholinergic side 




effects 

Sleep 

Diphenhydramine 

25 mg 


disorders 

Trazodone 

25 mg 

Priapism 


Hypnotics 

Varies 

Delirium 
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Symptoms 

Initial symptoms include memory impairment followed by agnosia, 
apraxia, executive dysfunction, impairment in visuospatial skills, and neu¬ 
ropsychiatric symptoms (agitation, depression). 

Alzheimer's disease is characterized by an insidious onset of symptoms. 
Symptoms are present in the setting of clear consciousness (as opposed to 
delirium). 

AD has a progressive degenerative course (see mnemonic). 

Diagnosis 

Exam will reveal disturbances in memory, language, visuospatial skills, and 
executive functioning. 

■ There will be global deficits on the MMSE. 

Laboratory tests are normal and generalized atrophy can be seen on CT/ 
MRI of the brain (Figure 12-1 A). 


To aid in your AD 
diagnosis, 
remember— 

RONALD (Reagan, 
who had 

Alzheimer's disease) 

Reduction of 
acetylcholine 
Old age (predisposing 
factor) 

Neurofibrillary tangles 
Atrophy of the cerebral 
cortex 

Language impairment 
Dementia/Down 
syndrome 



figure 12-1. Neuroimaging studies of different dementias. 

(Also see Color Plate.) (A) Alzheimer's disease, generalized atrophy on brain MRI, (B) CJD, hyperintensity in basal ganglia and 
cortical ribbon on DWI. (C) Semantic dementia, L>R temporal lobe atrophy on brain MRI (D) FDG-PET brain scan of FTD, 
L>R frontal and temporal lobe hypometabolism. 


171 


PSYCHIATRY TOPICS 





PSYCHIATRY TOPICS 


Vascular Dementia (VaD) 


• A 63-year-old male with chronic angina, hypercholesterolemia, hyperten- 
sion, and diabetes, who has smoked 1V 2 packs/day for 40 years, presents 
with memory difficulties. What diagnosis is suspected from this presenta¬ 
tion? Due to all of the pertinent risk factors, vascular dementia is highest on the 
differential. 



Epidemiology 

VaD is the second most common dementia; accounting for 10-20% of the 
dementias. 

It is not a single disease but a syndrome due to vascular compromise. 

Men are more commonly affected than women. 

VaD is preventable by limiting cardiovascular disease, cerebrovascular dis¬ 
ease, and vascular risk factors (hypertension, smoking, hypercholesterolemia, 
and diabetes mellitus). 

VaD has a higher mortality rate compared to AD (probably due to arterio¬ 
sclerosis and higher medical comorbidity). 

VaD can occur in the presence of AD as well. 

Pathogenesis 

Dementia is due to multiple cerebral infarcts, a strategic infarct (an infarct 
that alters the patient's cognitive or neurological status), or chronic small- 
vessel disease. 

Hypertension is the most common cause of cerebrovascular disease. 

Areas that are affected include the cerebral hemispheres and the deep gray 
nuclei. 


Symptoms 



Vascular dementia usually has 
an abrupt onset that is 
followed by a stable clinical 
course or a stepwise 
progression. 


The onset of cognitive symptoms usually occurs in the setting of a stroke. 
As such, there is an abrupt onset followed by a step-wise progression. 
Symptoms depend on lesion location. 

Neuropsychiatric changes such as psychosis, mood, behavior, and apathy 
can occur. 

Depression is more common in VaD than AD. In contrast, apathy is more 
common early in the clinical course in VaD but also more common in the 
latter stages in AD. 

Binswanger disease is the result of multiple small infarctions in the deep 
hemispheric structures causing subcortical dementia, pseudobulbar palsy, 
spasticity, and weakness. 

Diagnosis 

Focal findings on neurological exam consistent with a stroke are usually 
present. 

There are usually variable deficits on the MMSE and neuropsychological 
testing. 

Brain imaging usually confirms the presence of an infarction. 
Echocardiography and carotid Dopplers may help identify the underlying 
cause of the stroke(s). 
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Dementia with Lewy Bodies (DLB) 


• A 70-year-old woman presents to the clinic with cognitive decline, visual 
hallucinations, and an extreme parkinsonian reaction to haloperidol. What 
is the likely diagnosis? This is a classical presentation of a patient with de¬ 
mentia with Lewy bodies. 


♦ A 74-year-old woman is hospitalized for visual hallucinations. She points all 
around the room to show you the "monkeys" that she is watching. She has 
experienced a cognitive decline over the past year and has developed par¬ 
kinsonism. What is the best treatment course for this patient? The patient is likely 
suffering from DLB as evidenced by the vivid hallucinations and parkinsonism. 
Quetiapine and clozapine are the neuroleptics that are the least likely to worsen 
her movement disorder. 


Epidemiology 

DLB accounts for 10-22% of dementias. 

It is more frequent in men than women, and the mean age of onset is 75. 
Most cases are sporadic; however, there is a familial form of DLB. 

Pathogenesis 

Lewy bodies are present in the cortices as well as the brain stem nuclei. 
Alpha-synuclein is a major component of Lewy bodies. 

Amyloid plaques are often present as in AD. However, NFTs are rare in DLB. 

Symptoms 

DLB presents as a gradual cognitive decline. 

Dementia must occur before or in concordance with parkinsonism. 
Patients with DLB frequently have fluctuating cognition/alertness and 
vivid visual hallucinations. 

REM sleep behavior disorders are also common. 

Patients with DLB often have an adverse reaction to antipsychotic agents, 
which can cause parkinsonism, mental status changes, or even neuroleptic 
malignancy syndrome. 

Diagnosis 

MRI often shows generalized atrophy. 

Single-photon emission computed tomography (SPECT) and positron 
emission tomography (PET) imaging typically shows >1 perfusion in the 
occipital lobes. 



Frontotemporal Lobar Degeneration (FTLD) 

Epidemiology 

FTLD is a heterogeneous group of disorders that includes frontotemporal 
dementia (FTD), primary progressive aphasia (PPA), semantic dementia 
(SD), corticobasilar ganglionic degeneration (CBD), progressive supranu¬ 
clear palsy (PSP), and agyrophilic grain disease. 
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FTLD may account for up to 10% of dementias. 

The age of onset is 35-75 years of age with a mean onset in the 60s. 

■ FTLD is familial in 20-40% of cases. 

FTLD is a rapidly progressing dementia with a median survival time of 8.7 
years. 

Pathogenesis 

The etiology for the condition is unknown. 

It is marked by frontal and temporal lobe atrophy. 

In some cases, Pick bodies can be found in the brain (Pick's disease). 

Symptoms 

There are two variants of FTLD: 

1. Initial symptoms of behavioral changes (commonly referred to as fron¬ 
totemporal dementia, Pick's disease, or behavioral FTD) 

2. Initial language disturbance (e.g., PPA, SD) 

Behavioral variant: Neurodegeneration of the frontal lobes results in 
the expected behavior of poor impulse control, socially inappropriate¬ 
ness, executive dysfunction, and poor modulation of behavior. Memory 
and learning are often initially unaffected (< 10% will have memory 
impairment). Because FTD usually presents in middle age and is man¬ 
ifest by behavioral changes, it is frequently misdiagnosed as a psychiat¬ 
ric disorder (i.e., bipolar disorder). 

Language variant: Behavioral manifestations may still be seen. There 
are primarily two types of aphasia: 

Progressive nonfluent aphasia (i.e., PPA): A consequence of se¬ 
vere frontal atrophy. Results in word finding difficulty and effortful 
speech (i.e., speech apraxia) with intact language comprehension. 
In late stages, patients are often mute. 

Semantic dementia: A consequence of temporal lobe atrophy. 
With left hemispheric atrophy, patients have problems understand¬ 
ing words and naming. With right hemispheric atrophy, patients 
have difficulty recognizing objects and faces. The left hemisphere is 
predominantly affected in FTLD, which is usually demonstrated by 
asymmetric frontal and/or temporal lobe atrophy. 



FTLD is primarily 
characterized by behavioral 
and/or language changes. 


Diagnosis 

Exam will reveal language disturbances (i.e., word-finding difficulties, 
naming). 

“Frontal" behavior, characterized by impulsive and socially inappropriate 
behavior, can also be observed. 

Memory testing will often be normal in early stages. 

Neurological exam will usually display frontal release signs (i.e., glabellar, 
palmomental, grasp, and snout reflexes). 

Frontal and temporal atrophy can be found on MRI (Figure 12-1C). Brain 
PET will show si metabolism in the frontal and temporal lobes (Figure 
12-ID). 
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Parkinson's Disease Dementia (PDD) 


♦ A 69-year-old woman with a 5-year history of Parkinson's disease presents 
with newly described worsening of her cognitive function. What is the diag¬ 
nosis? Most likely PDD. It would not be DLB because the parkinsonian 
symptoms preceded the dementia by 5 years. 


Epidemiology 

Approximately 20% of patients with Parkinson's disease will develop PDD. 
The incidence increases with age of onset of Parkinson's disease. 

AD can be present in as many as 40% of patients with Parkinson's disease. 

Pathogenesis 

Parkinson's disease is caused by a deficiency in dopamine, specifically in 

the substantia nigra. 

Damage to frontal-cortical loops results in both cognitive and motor im¬ 
pairment. 

Dementia is also a result of noradrenergic and cholinergic deficiency 
caused by damage to the locus ceruleus and nucleus basalis of Meynert. 

Diagnosis 

On exam, patients will have parkinsonian features (i.e., bradykinesia, rest¬ 
ing pill-rolling tremor, postural instability, hypomimia, retropulsion). 
Cognitive deficits include executive dysfunction, visuospatial impairment, 
memory impairment, and language abnormalities. 

Onset of dementia diagnosis at the time of onset of parkinsonian symptoms 
is not suggestive of PDD. Rather, it is classified as dementia with parkinso¬ 
nian features (e.g., dementia with Lewy bodies). 


Huntington's Disease (HD) 

Epidemiology 

HD is inherited as an autosomal dominant genetic transmission. 
Prevalence is 4-8 per 100,000 people. 

Usually occurs in middle age and is marked by a steady downhill course 
over 10-20 years. 

Pathogenesis 

The disease is triggered by CAG repeats of the huntingtin gene. The num¬ 
ber of CAG repeats determines how early symptoms occur, and increases 
over generations, resulting in an earlier age of onset. This is called genetic 
anticipation. 

Mutant huntingtin aggregates and causes intranuclear deposits that are pre¬ 
sumably cytotoxic, but may also be a by-product of a protective mechanism. 
HD is characterized by atrophy of the caudate and putamen, but the cor¬ 
tex can be affected. 
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Diagnosis 



Patients with Huntington's 
disease and depression are at 
an T risk of suicide. 


HD is a movement, cognitive, and psychiatric disorder. 

Patients often have chorea that can progress to dystonia. 

HD evolves into a dementia with initial short-term memory loss. 

Patients can develop language, executive function, and visuospatial im¬ 
pairments. 

The most common psychiatric manifestation of HD is depression. These 
patients have an T risk of suicide. 

On physical exam, chorea is readily observed with occasional ballistic 
movements. 

Bradykinesia/akinesia and dystonia can also be seen. 

Ocular movements are saccadic. 

The patient may have brisk deep tendon reflexes, and a Babinski's sign 
may be present in the later stages of the disease. 

Genetic tests are available to confirm or predict HD. 


Wernicke-Korsakoff Syndrome 


• A 45-year-old alcoholic presents to the emergency department and is 
found to be confabulating. What physical signs would you expect to see in 
this patient? In addition to his memory impairments, one would expect to 
see ophthalmoplegia and ataxia. 



Epidemiology 

Evidence of Wernicke-Korsakoff syndrome is present in 1-3% of autopsies. 
It most frequently affects patients with chronic alcoholism but can also ex¬ 
ist in malnourished and homeless patients, as well as those with chronic 
psychiatric conditions. 

The syndrome is now being described in patients following gastric bypass 
surgery. 

Pathogenesis 

The syndrome is caused by thiamine deficiency (i.e., beriberi). This usu¬ 
ally occurs in malnourished patients and in people who abuse alcohol as it 
interferes with thiamine absorption and liver storage. 

Thiamine deficiency results in destruction of specific parts of the brain 
(i.e., pons, cerebellum, brain stem, and midbrain), though all layers of the 
cortex undergo some degeneration. 

The mamillary bodies are frequently affected. 

Diagnosis 

Wernicke-Korsakoff is a continuum comprised of early-onset Wernicke's 
encephalopathy and later Korsakoff's psychosis. 

The Wernicke triad consists of ophthalmoplegia, ataxia, and an acute 
confusional state. 

Symptoms typically resolve upon treatment with thiamine. 

Korsakoff's psychosis is characterized by retrograde and anterograde am¬ 
nesia resulting in confabulation, which are unintentionally false recol¬ 
lections of events that the patient truly believes. This can be tested using 
the “string sign." During the interview, the examiner will pull his hands 
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apart unexpectedly as if to unravel a string. Several minutes later, the in¬ 
terviewer asks the patient what color string he unfolded before him ear¬ 
lier in the conversation. Even though the examiner never revealed a string, 
the patient will confabulate the event and offer a color for the nonexisting 
string. 

The later stages of the syndrome do not typically respond to thiamine ad¬ 
ministration. 

Liver function tests may aid in diagnosing alcohol abuse with an asptartate 
transaminase (AST)/alanine transaminase (ALT) ratio >2:1. 

MRI of the brain will occasionally show hyperintensity in the medial thal¬ 
amic and periaqueductal regions or the mamillary bodies. 


Human Prion Disease (Creutzfeldt-Jakob Disease [CJD]) 

Epidemiology 

CJD is a rapidly progressive dementia caused by prions, an abnormal and 
transmissible isoform of the native prion protein, which affects approximately 
one per million people per year. There are four types of CJD: 

1. Sporadic: Most frequent type of human prion disease that is caused 
by a spontaneous mutation in the prion protein gene or is a result of a 
post-translational modification of the native prion protein. 

2. Variant: Caused by the ingestion of meat infected with bovine spongi¬ 
form encephalopathy (BSE) (i.e., mad cow disease). This type has a 
younger age of onset and presents with psychiatric symptoms (usually 
affective disorders). 

3. Familial: Caused by genetic point mutations or insertions of the prion 
protein gene. It usually occurs in mid-late life, is autosomal dominant, 
and has a longer survival time than sporadic CJD. 

4. Iatrogenic: Caused by transmission via corneal transplants, dura mater 
grafts, cadaveric hormone extracts, and on very few occasions involving 
variant CJD, blood products. Affects a wide age range, but tends to be 
younger because of the disposal of contaminated sources over time. 

Pathogenesis 

Regardless of the subtype, CJD is a disease caused by prions. Pathological pri¬ 
ons cause a misfolding of normal prion proteins that expands exponentially 
to other proteins in the cell. This leads to large masses of prions resulting in 
cell death. Spongiform changes, astrogliosis, and neuronal death then occur 
throughout the brain. 


Diagnosis 

CJD is a rapidly progressive dementia (average survival is 4 months). 
Presenting symptoms include dementia, ataxia, pyramidal/extrapyramidal 
signs, visual and oculomotor deficits, akinetic mutism, myoclonus, and 
various neuropsychiatric symptoms. 

Although a definitive diagnosis can be achieved only by neuropathologic 
confirmation, some ante-mortem tests can aid diagnosis. 

EEG can show periodic sharp wave complexes (PSWCs). 

The CSL can be tested for the 14-3-3 protein, and brain MRIs often reveal 
hyperintensity in the basal ganglia or cortical ribbon (Ligure 12-1B). 
Variant CJD is frequently characterized by hyperintensity in the thalamus, 
termed the pulvinar sign. 



Creutzfeldt-Jakob disease is a 
prion disease that often 
presents as a rapidly 
progressing dementia. 
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AIDS Dementia Complex (ADC) 

Epidemiology 

ADS occurs in 7-27% of patients with late-stage HIV. 

Milder forms occur in 30-40% of patients. 

The risk of HIV dementia increases threefold with a CD4 count < 200 and 
sevenfold with a CD4 count < 100. 

Dementia is the initial presenting symptom of HIV in 4-15% of patients. 

Pathogenesis 

Since ADC affects the deep gray and white matter, it is referred to as a 
subcortical dementia. 

Neurotoxins, cytokines, and interleukins are released by infiltrating micro¬ 
glial cells. 

Various viral antigens (gp 120, gp41, tat) are also suspected to cause neu¬ 
ronal injury. 

Diagnosis 

HIV dementia presents with cognitive, motor, and behavioral symptoms. 
Motor symptoms include ataxia, lower-extremity spasticity, and presence of 
a Babinskfis sign. 

Patients have memory problems and psychomotor slowing. 

Behavioral manifestations may include apathy and social withdrawal, as 
seen in most subcortical dementias. 

Highly active antiretroviral therapy (HAART) treats HIV and ADC. 


Dementia Due to Head Trauma 



A 29-year-old man has a motorcycle accident and suffers a closed head 
injury. What two mechanisms account for his brain injury? Contusions and 
diffuse axonal injury. 


Epidemiology 

The incidence of traumatic brain injury is 1 in 500 people. 

Military personnel are more prone to penetrating injuries, and civilians are 
more at risk for closed head injuries. 

Head injury is the third leading cause of dementia in people < 50 years of 
age (the first and second leading causes are infection and alcohol, respec¬ 
tively). 

Pathogenesis 

Penetrating injuries result in frank disruption of the cortical and subcorti¬ 
cal structures. 

Closed head injuries are often caused by contusions that typically occur at 
the honey protuberances (i.e., basal areas of the frontal, temporal, and oc¬ 
cipital lobes) and diffuse axonal injury (DAI). 

Contusions can occur at the site of impact (i.e., “coup”) and at the oppo¬ 
site end of the brain (i.e., “contrecoup”). 

Diffuse axonal injury results in the release of cytotoxins. 
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Diagnosis 

With extensive injury, patients can develop a subcortical dementia with slowed 
thought processing (i.e., bradyphrenia), bradykinesia, avolition, mood, and 
motor abnormalities. 

The clinical symptoms often reflect the site of injury. For example, in fron¬ 
tal injuries one can see disinhibition, apathy, and personality change. 
Seizures can also complicate the picture. 

A neurological exam will reveal deficits at the particular site of injury. 
CT/MRI should be ordered to evaluate for subdural and epidural hemato¬ 
mas and old injury as evidenced by encephalomalacia (e.g., white matter 
abnormalities). 
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SEX AND GENDER 




Cender role is not established 
at birth but is built up 
cumulatively through 
experiences encountered 
during childhood. 



Most fetuses with Turner's 
syndrome result in 
miscarriage. Turner's 
syndrome accounts for 10% of 
all spontaneous abortions in 
the United States. 


Sexual identity is the complete set of physical sexual characteristics that identify 
someone as male or female in a biological sense. These characteristics include 
genitalia, hormones, chromosomes, gonads, and secondary sex characteristics. 

During fertilization, a sperm from the male will add either an X or a Y 
chromosome to the ovum of a female, which contains an X chromosome. 
Normally, an XX chromosome pair will lead to the development of a fe¬ 
male and an XY chromosome pair will lead to the development of a male. 
At the beginning of fetal life, the human embryo begins anatomically as 
indistinguishable between male and female, even as primitive gonads de¬ 
velop. XY embryos develop testes and secrete testosterone at 8 weeks' ges¬ 
tation, and XX embryos begin differentiation at 12 weeks. 

Puberty refers to a set of changes that children go through during which 
their body becomes prepared for reproduction. Prior to puberty, male and 
female bodies are similar except for their genitalia. Changes in the body 
that occur during puberty are called secondary sex characteristics. Pu¬ 
berty occurs when hormones from the brain signal the gonads to produce 
a variety of hormones that stimulate changes of the body. 

Female puberty: Breasts grow (age 7-13), pubic hair grows (age 7-14), 
first period (age 10-16), underarm hair (age 9-16). 

Male puberty: Testicles and scrotum grow (age 10-14), pubic hair grows 
(age 10-16), penis grows (age 11-15), change in voice (age 11-15), facial 
and underarm hair (age 12-18). 

Gender identity is someone's personal sense of maleness or femaleness. It 
is not defined by physical characteristics alone. Gender identity is formed 
from the infant's external genitalia, parental and cultural attitudes, and a 
genetic influence, which is often physiologically active by the sixth week 
of fetal life. It is solidified between the ages 2 and 3 years. 

Gender role is the behavior that a person says or does to disclose himself 
or herself as being a male or female. It is related to gender identity. 


INTERSEXUAL DISORDERS 


The fetus is vulnerable to exogenously administered androgens during the first 
12 weeks of fetal life, and intersexual disorders can develop during this time. 
Hermaphroditism is extremely rare and is used to describe a person with 
both testes and ovaries. 

In pseuodohermaphroditism, the person has typical reproductive organs 
but ambiguous external genitalia. Female pseudohermaphrodites have 
masculine-looking genitals but are XX. Male pseudohermaphrodites have 
rudimentary testes and external genitals but are XY. The term intersexual¬ 
ity may be more politically correct than pseudohermaphroditism. 

Intersex conditions may be noticed at birth because of ambiguous genita¬ 
lia, or they may appear normal externally (Klinefelter's syndrome, andro¬ 
gen insensitivity syndrome). 

People with intersex conditions usually identify with one sex more than 
the other. They tend to take on their preferred gender role, sometimes 
with the help of surgical procedures and hormone replacement therapy. 
See Table 13-1. 

Turner's syndrome (XO): Female with common symptoms of webbed 
neck, dwarfism, cubitus valgus (turned-in elbows), lymphedema, amen¬ 
orrhea, obesity, low-set ears, coarctation of the aorta, visual impair¬ 
ments, hearing loss, and infertility. 
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Klinefelter's syndrome (XXY): Male with common symptoms of small 
penis and rudimentary testes, infertility, gynecomastia, cognitive and 
language deficits; may have increased risk of germ cell tumors, breast 
cancer, and osteoporosis. 

Congenital adrenal hyperplasia (XX but excess androgens): Symp¬ 
toms include enlarged clitoris, fused labia, hirsutism (can range from 
slightly masculine to quite masculine), precocious or delayed puberty, 
hypertension, infertility. 

Androgen insensitivity syndrome (testicular-feminization syndrome; 
XY but insensitivity to androgens): Symptoms include growth of 
breasts, external female genitalia but no internal female organs, infer¬ 
tility, undescended testicles, sparse pubic and underarm hair; typically 
raised as female and have a female gender identity. 

Interruption in androgen production (XY but decreased androgens): 
Female habitus, ambiguous genitalia, similar features to androgen in¬ 
sensitivity syndrome. 


GENDER IDENTITY DISORDER (GID) 


♦ A 9-year-old girl refuses to play with other girls. She prefers playing violent 
video games and roughhousing with boys. She has no interest in the doll¬ 
house that her parents bought her and she refuses to wear dresses. She 
has started telling her parents that she is a boy and that she has a penis. She fol¬ 
lows her dad around the house and says she wants to be just like him. What di¬ 
agnosis should you consider? This child's behavior pattern could represent gender 
identity disorder, a persistent feeling that one is meant to be in the body of the 
opposite sex. 



Congenital adrenal 
hyperplasia is the most 
common cause of sexual 
ambiguity. 



In androgen insensitivity 
syndrome, there is a vagina 
but no uterus, cervix, or 
ovaries. 



Epidemiology 

Male > female, but prevalence unknown. 

Features 

Children: 

Prefer to play with the opposite sex and with toys normally associated 
with the opposite sex. 


table 13-1. Incidence of Intersex Conditions 


Klinefelter's syndrome (XXY) 

1 in 1,000 births 

Androgen insensitivity syndrome 

1 in 13,000 births 

Turner's syndrome 

1 in 2,500 births 

Congenital adrenal hyperplasia 

1 in 13,000 births 

Total number of people whose bodies differ from 

1 in 100 births 

standard male or female 
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SEXUALITY AND SEXUAL 



May pretend to be the opposite sex (e.g., girl urinates standing up). 

May claim that they will become or that they are the opposite sex (e.g., 
boy says his penis will fall off and he will grow a vagina). 

Adolescents and adults: 

Make comments like “I am trapped in the wrong body!" 

Dress and live as the other sex. 

Take on mannerisms and voice of opposite sex. 

Take hormones to change their physical features to opposite sex (men 
take estrogen, women take testosterone). 

Desire to and take action to physically change their body to be more 
like the other sex. 

Surgical procedures to change their genitalia or secondary sexual char¬ 
acteristics. 

Diagnosis 

Those with GID must have persistent discomfort with their sex and strong, 
persistent sense that they would be more appropriate as the opposite sex. 


SEXUALITY AND SEXUAL BEHAVIOR 


Hormones and Neurohormones in Sexual Behavior 

Substances that increase dopamine levels in the brain increase desire. 
Substances that increase serotonin decrease desire. 

Testosterone increases libido in both men and women. 

Excessive prolactin, cortisol, or progesterone mildly depresses sexual desire 
in men and women. 


Sexual Phases 

See Table 13-2. 



Masturbation is normal. It is 
only considered pathological 
when it becomes compulsive. 


Masturbation 

A normal precursor of object-related sexual behavior. 

Children of both sexes begin genital self-stimulation at age 15-19 months. 
Almost all men and three-fourths of all women masturbate at some point 
during their lives. 

Autoerotic asphyxiation is a dangerous practice of masturbating while cre¬ 
ating sensations of hypoxia by hanging by the neck. 


Homosexuality 

Prevalence: — 2-3%, male > female. 

Compared to males, female homosexuals are more likely to report engag¬ 
ing in heterosexual activities before their first homosexual experience. 
Cause of homosexuality or heterosexuality is unknown. Level of androgens 
in prenatal life is theorized to have an impact on sexual orientation. 

Not considered to be a psychopathological process. Homosexuality was 
removed from the Diagnostic and Statistical Manual of Mental Disorders 
(DSM) in 1980. 

Distress resulting from societal reaction to ones homosexuality is also not 
a disorder. Consider adjustment disorder or major depressive disorder if the 
patient exhibits significant symptoms. 
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table 13-2. Sexual Response Cycle and Associated Dysfunctions 


Phases 


Definition 


Characteristics 


Related Dysfunction 


Desire 

Sometimes referred to as "sexual 

Sexual fantasies 

■ 

Sexual aversion disorder 


appetite." Reflects psychological 


■ 

Hypoactive sexual desire 


motivation to want to have sex. 



disorder 




■ 

Substance induced 

Excitement 

Defined by pleasure brought 

Men: Erection of penis, increase in 

■ 

Male erectile disorder 


on by sexual stimulation (either 

testicle size 

■ 

Female sexual arousal disorder 


psychological or physiological), 

Women: Vaginal lubrication, 

■ 

Dyspareunia 


lasts seconds to hours. 

hardened clitoris, increased size 

of labia minora 

■ 

Substance induced 



Both: Erect nipples, increased 





heart rate and respiration 



Orgasm 

Conclusion of plateau phase 

Men: Rhythmic spasms of the 

■ 

Male orgasmic disorder 


of the sexual response cycle 

prostate, seminal vesicles, 

■ 

Female orgasmic disorder 


when sexual tension is released, 

vas, and urethra, and forceful 

■ 

Premature ejaculation 


associated with intense physical 

emission of semen 

■ 

Substance induced 


pleasure. 

Women: Contractions of the vagina 





and uterus 



Resolution 

Body returns to resting state with 

Blood disengorged from genitalia 

■ 

Postcoital headache 


a sense of relaxation. 

Men: Refractory period increases 
with age 

Women: Ability to have multiple 

■ 

Postcoital dysphoria 



orgasms 





SEXUAL PERFORMANCE DISORDERS 


♦ A 63-year-old man presents to your office for psychotherapy for depressive 
symptoms. The patient has a past medical history significant for diabetes 
mellitus, controlled by diet and exercise; angina, controlled by nitroprus- 
side; and hypertension, controlled byhydrochlorothiazide. After two sessions, the 
patient admits that he has erectile dysfunction, which has caused a significant 
strain on his marriage of 15 years. He tells you that he saw a commercial about 
Viagra (sildenafil) and was wondering if you would give a prescription to try this 
medicine. Would it be appropriate to prescribe sildenafil for this patient? 

No, sildenafil is contraindicated for persons taking organic nitrates. The con¬ 
comitant action of the two drugs can result in a large, sudden, and sometimes 
fatal drop in systemic blood pressure. 


Disorders of Sexual Desire 

Hypoactive sexual desire disorder: Deficiency of sexual fantasies and de¬ 
sire for sexual activity, female > male, overall prevalence — 20%. 
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If a man with erectile 
dysfunction is able to have 
spontaneous erections at 
times when he does not plan 
to have intercourse or has 
erections with masturbation, 
the cause is likely 
psychological and costly 
medical tests can be avoided. 



Premature ejaculation is the 
most common sexual disorder 
in men. 


Sexual aversion disorder: An aversion to, and avoidance of, genital sexual 
contact with a sexual partner or masturbation. Less common than hypoac- 
tive sexual desire disorder. 


Disorders of Sexual Arousal 

These disorders increase with each and may be partial or complete. 

Female sexual arousal disorder: Persistent failure to attain or maintain the 
physiologic changes (such as lubrication) normally associated with sexual 
excitement. 

Male erectile disorder: Persistent failure to attain or maintain an erection 
to the degree needed to have sex; may have physiological or psychological 
cause. 


Orgasm Disorders 

Female orgasmic disorder: Persistent absence or delay of orgasm after a 
normal sexual excitement phase. 

Male orgasmic disorder: Persistent absence or delay in orgasm following a 
normal sexual excitement phase during sexual activity 
Premature ejaculation: Persistent ejaculation before the person wishes it, 
usually shortly after penetration. Premature ejaculation is the primary dis¬ 
order in 35-40% of men presenting with sexual complaints. 


Other Sexual Dysfunctions 


Pharmacologic 
causes of sexual 
performance 
disorders¬ 
'll ways Make Sure 
To Leave Angry 
Otters Alone" 
Antipsychotic 
MAOIs 
SSRIs 
TCAs 
Lithium 
Antihistamines 
Opioids 
Alcohol 


Dyspareunia: Genital pain caused by sexual intercourse, female > male. 
Vaginismus: Involuntary muscle constriction of the outer third of the va¬ 
gina, making penile insertion difficult. 

Postcoital headache: May last for several hours, “throbbing,” localized in 
the occipital or frontal area. 

Orgasmic anhedonia: Lack of sensation to an otherwise normal orgasm. 
Dysfunctions that can be caused by general medical conditions: Male 
erectile disorder, dyspareunia, hypoactive sexual desire disorder. 

Etiology 

Psychological: By far the most common cause of sexual disorders. 
Medical: Cardiovascular, pulmonary, nutritional, endocrine, neurological, 
urological, genetic conditions, surgeries. 

Pharmacologic: Antipsychotic medications, stimulants, selective serotonin 
reuptake inhibitors (SSRIs), tricyclic antidepressants (TCAs), monoamine 
oxidase inhibitors (MAOIs), adrenergic antagonists, lithium, alcohol, opi¬ 
oids, antihistamines. 


Treatment 

Psychodynamic therapy. 

Behavioral therapy. 

Group therapy. 

Dual sex therapy (couples therapy). 

Specific physical exercises (in premature ejaculation, “squeeze” and “start- 
stop” techniques). 

Pharmacotherapy: 
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Phosphodiesterase-5 (PDE-5) inhibitors (sildenafil, vardenafil, tadalafil): 
Blocks PDE-5 —> degradation of cGMP —» smooth muscle relaxation 
—> T blood flow to the penis; side effects: headache, flushing, dyspep¬ 
sia; contraindicated with organic nitrates. 

Alprostadil: Prostaglandin E —» vasodilatation, injectable and transure¬ 
thral forms. 

Androgens to treat low testosterone. 

Mechanical vacuum pump. 

Surgical male prostheses. 


PARAPHILIAS 


♦ A 24-year-old man is in couples therapy with his girlfriend. She complains 
that for a few months he insisted that she wear a particular pair of high- 
heel shoes during sex. A few weeks ago he lost interest in sex entirely. Last 
week she walked in on him masturbating with her shoes. He admits that he can¬ 
not reach orgasm unless he is fantasizing about high-heel shoes. What is the 
name of this paraphilia, and what is the prognosis? 

This is a specific example of fetishism, which can involve any type of object 
but is commonly centered on articles of clothing. Paraphilias are usually difficult 
to treat, but therapy is recommended and medications can be used to decrease 
sex drive when necessary. However, there are no medications that specifically 
decrease paraphilic urges without decreasing nonparaphilic urges. 


Paraphilias are defined as abnormal expressions of sexuality that cause marked 
distress or interpersonal difficulty. Fifty percent of paraphilias start before age 
18. Pedophilia is considered the most common paraphilia. It is estimated that 
10-20% of children have been victims of a molestation. Twenty percent of 
females have been targets of exhibitionism or voyeurism. 

The idea of which behaviors are considered paraphilic may be controver¬ 
sial and has gone through changes as the DSM evolved. For example, homo¬ 
sexuality was once listed as a psychiatric disorder but has since been removed. 



The most common paraphilia 
is pedophilia. 



Types of Paraphilias 

Pedophilia: Sexual urges toward children aged 13 years or younger. See 
Table 13-3. 

Exhibitionism: Urge to surprise a stranger by exposing one's genitals to 
them. 


TABLE 13-3. Pedophilia Facts 

Epidemiology Diagnosis 

Ninety-five percent with pedophilia are heterosexual. Diagnosis can be made only if the person is at least 16 years 

60% of victims are boys. old and at least 5 years older than child. 

Diagnosis cannot be made if the person is in late adolescence 
and child is 12 years old or older. 
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Frotteurism usually takes 
place in crowded place like a 
subway. 


Fetishism: Sexual urges and behaviors involving nonliving objects to the 
degree of a paraphilia. 

Masochism: Urges to be humiliated, beaten, bound, or made to suffer in 
some way. 

Sadism: Urges to cause someone psychological or physical suffering. 
Voyeurism: Urge to observe people who are naked or are having sex. 
Transvestic fetishism: Urge to dress in opposite gender clothing. 
Frotteurism: Touching or rubbing against a nonconsenting person. 
Paraphilia not othewise specified (NOS): Other sexual interests that meet 
criteria for a paraphilia. 

Telephone scatologia: Sexual urges to make obscene phone calls. 
Necrophilia: Sexual stimulation from dead bodies. 

Partialism: Fetishism of a particular body part. 

Coprophilia: Sexual stimulation from feces. 

Klismaphilia: Sexual stimulation from enemas. 

Urophilia: Sexual stimulation from urine. 

Emetophilia: Sexual stimulation from vomit. 


Epidemiology 

Male > female. 


Diagnosis 

The behavior must cause marked distress or interpersonal difficulty lasting at 
least 6 months. However, with the following disorders, an incidence of acting 
on the impulse will also be enough to qualify: 

Pedophilia 
Frotteurism 
Voyeurism 
Exhibitionism 
Sexual sadism 


Etiology 

Paraphilias don't have a known cause, but may be increased in people who 
were sexually abused. Freud theorized psychodynamic explanations for some 
paraphilias: 

Fetishism: The fetish is a symbol of the phallus to a person who has un¬ 
conscious fears of castration. 

Masochism: Caused by destructive fantasies turned against the self. 
Sadism: A defense against fears of castration. 
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table 13-4. Medications Used with Paraphilias 


Medication 

Mechanism 

Medroxyprogesterone 

Decreases testosterone. 

Triptorelin 

Reduces the release of gonadotropin hormones. 

SSRIs/TCAs 

Reduces sex drive. 

Lithium 

May be helpful if paraphilia is worsened by a patient's bipolar 

disorder. 

Psychostimulants 

Studies show it may augment effects of serotonergic drugs in 
reducing sex drive. 


Prognosis and Treatment 

Paraphilias usually remain throughout a person's life and can be resistant 
to treatment. 

Paraphilias cannot be “cured” with medication. 

Severe paraphilias are sometimes improved by pharmacological reduction 
of sex drive (see Table 13-4). 

Cognitive-behavioral therapy may have some benefit in “training” the body 
to react more appropriately. Individual, couples, and group therapy are also 
helpful in dealing with the distress that comes with having a paraphilia. 
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CENTRAL NERVOUS SYSTEM 



Gross Anatomy 


Descriptive Anatomy 


Ridges = gyrus 
Each groove = sulcus 
Very deep sulcus = fissure 


Divisions of CNS 

Cerebrum 
Diencephalon 
Brain stem 
Cerebellum 
Spinal cord 


Components 

Hemispheres, basal ganglia 
Thalamus, hypothalamus 
Midbrain, pons, medulla 


Lobes of the Brain (Figures 14-1 and 14 - 2 ) 

Frontal Lobe 

Extends from the frontal pole to the central sulcus and the lateral fissure. 

Parietal Lobe 

Extends from the central sulcus to the parieto-occipital fissure. 

Occipital Lobe 

Situated behind the parieto-occipital. 

Temporal Lobe 

Lies below the lateral cerebral fissure and extends back to the level of the pari¬ 
eto-occipital fissure on the medial surface of the hemisphere. 



Supramarginal gyrus 


Opercular portion of 
inferior frontal gyrus 

Superior frontal gyrus 
Middle frontal gyrus 


Precentral sulcus 


Precentral gyrus 

Central sulcus (fissure of Rolando) 

Postcentral gyrus 

Postcentral sulcus 

Intraparietal sulcus 


Triangular portion 
of inferior frontal 
gyrus 



Temporal 

lobe 





Ifiil 

Parietal 

lobe 



Angular gyrus 


Orbital portion 
of inferior frontal gyrus 


Lateral cerebral fissure 
(fissure of Sylvius) 


Frontal 

lobe 


Superior 
temporal gyrus 

Superior 
temporal sulcus 

Middle temporal gyrus 
Middle temporal sulcus 
Inferior temporal gyrus 


Occipital 

lobe 


FIGURE 14-1. Lateral view of left hemisphere. 

(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 10-6.) 
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Calcarine fissure 


Temporal 

lobe 

Parietal 

lobe 


Cut diencephalon 


Parahippocampal gyrus 


Frontal 

lobe 

Occipital 

lobe 


Fusiform (medial 
occipitotemporal) gyrus 


Corpus callosum 


Parieto-occipital 

fissure 


Cuneus 


Lingual gyrus 


Uncus 


Paracentral lobule 


Superior frontal gyrus 


Fornix 


Cingulate gyrus 


Precuneus 


■ii. 


FIGURE 14-2. Medial view of right hemisphere. 

(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 10-6.) 


Other Stuctures 
Diencephalon 

Buried in the middle of the brain. 

Thalamus 

Interthalamic adhesion 

Hypothalamus 

Habenula 

Pituitary 

Mammillary bodies 

Infundibular stalk: Stalk connecting the pituitary to the hypothalamus 
Pineal gland (called the “seat of the soul” by Descartes; secretes mela¬ 
tonin) 

Brain Stem 

■ Medulla 
Pons 

Midbrain 



Meninges 

Meningeal Layers 

See Table 14-1. 

Meningeal Spaces 

Epidural space: Between bone and dura, potential space in brain, but ac¬ 
tual space in spinal cord (contains fat). 
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table 14-1. Meningeal Layers 



Dura Mater 

Arachnoid 


PlA 

Periosteal layer: Fused to the bone. 

Thin membrane that appears 

■ 

Delicate membrane that is one cell 

Meningeal layer: Inner. 

transculent. 


layer thick. 

Falx cerebri: Separates the two 

Arachnoid villi: Small protrusions of 

■ 

Covers the brain. 

cerebral hemispheres. 

the arachnoid, allow one-way efflux 

■ 

Denticulate ligament: Pial extension 

Tentorium cerebelli: Separates 

of the cerebrospinal fluid into the 


that penetrates the dura in the spinal 

the inferior occipital lobe from the 

sinus. 


cord to provide horizontal support. 

cerebellum. 

Arachnoid granulations: Large 

■ 

Filum terminate: Thin pial extension 

Falx cerebelli: Separates the two 

groupings of arachnoid villi along the 


that attaches to the coccyx. Provides 

cerebellar hemispheres. 

superior sagittal sinus. 


vertical support. 


Subdural space: Between dura and arachnoid, potential space. 
Subarachnoid space: Between arachnoid and pia, actual space. 

Meningeal Hematoma/Hemorrhages 

The three types of bleeding that occur in the meninges are called epidural, 
subdural, and subarachnoid. For more information, see Chapter 15. 


Ventricles/Cerebrospinal Fluid (CSF) 


Flow of CSF 


L—Lateral for Luschka 
M—Medial for 
Magendie 


Flow of CSF is unidirectional (Figure 14-3): Lateral ventricles —» inter¬ 
ventricular foramina of Monro —> third ventricle —» cerebral aqueduct 
—» fourth ventricle —> foramina of Luschka and foramen of Magendie —» 
cisterna magna (subarachnoid space) —» arachnoid granulation —» supe¬ 
rior sagittal sinus. 

Volume of CSF: 70-160 mL. 

Normally, CSF is produced at the rate of 0.3 cc/min (or 400-500 cc/day). 
CSF pressure: 80 to 180 mm H 2 0. 


Hydrocephalus 

Hydrocephalus involves increased accumulation of CSF. This in turn can 
cause increased intracranial pressure. For more information about hydroceph¬ 
alus, see Chapter 15. 


Vascular Structures 

Arterial System (Figure 14 - 4 ) 

Branches from Interal Carotid Artery (ICA) 

1. Ophthalmic artery: Supplies the eye and adjacent structures. Branches 
of the ophthalmic artery include the central retinal artery and ciliary 
arteries. 

Central retinal artery occlusion: Sudden painless loss of vision. 
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Choroid plexus 



figure 14-3. Flow of cerebrospinal fluid. 

(Reproduced, with permission, from Aminoff MJ, Simon RR Clinical Neurology , 6th ed. New 
York: McGraw-Hill, 2005: Figure 1-14.) 



Anterior communicating artery 

Internal carotid artery 

Anterior cerebral artery 

Middle cerebral artery 


Posterior 

communicating 

artery 

Posterior 
cerebral artery 

Superior 
cerebellar artery 

Basilar artery 
with pontine 
branches 


Anterior inferior 
cerebellar artery 

Posterior inferior 
cerebellar artery 



Left vertebral artery 
Anterior spinal artery 


B 



figure 14-4. Major cerebral arteries. 

A: Anterior view. B: Inferior view showing the circle of Willis and principal arteries of the brain stem. (Reproduced, with permis¬ 
sion, from McPhee SJ, Ganong WF. Pathology of Disease: An Introduction to Clinical Medicine , 5th ed. New York: McGraw- 
Hill, 2006: Figure 7-33.) 
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2. Anterior choroidal artery: Supplies most of the optic tracts, choroid 
plexus of the lateral ventricles, internal globus pallidus, hippocampus, 
amygdala, lateral geniculate nucleus, crus cerebri, posterior limb of the 
internal capsule, anteromedial portion of the head of the caudate. 

Stroke —> contralateral hemiplegia, hemihypesthesia, homonymous 
hemianopsia. 

3. Posterior communicating arteries (PCoA): Connects internal carotid 
artery to posterior cerebral arteries. Supplies arteries to the thalamus 
with the polar arteries. 

Aneurysm of posterior communicating artery: Second most com¬ 
mon aneurysm. Leads to ipsilateral oculomotor palsy (with pupil¬ 
lary involvement). 

4. Anterior cerebral artery (ACA): Supplies the medial surface of the ce¬ 
rebral hemispheres for anterior pole of the brain, anterior corpus callo¬ 
sum, anterior limb of the internal capsule, inferior part of the caudate 
anterior globus pallidus. 

Recurrent artery of Heubner: Supplies head of caudate and antero¬ 
inferior internal capsule. 

5. Anterior communicating artery (ACoA): Connects the two anterior 
cerebral arteries. 

Aneurysm of anterior communicating artery: Common site for an¬ 
eurysms. 

Middle Cerebral Artery (MCA) 

Supplies the majority of the lateral surface of the cerebral hemispheres. 
Supplies lateral portions of frontal and parietal lobes, superior parts of the 
temporal lobe, insula, putamen, outer globus pallidus, posterior limb of 
internal capsule, body of caudate, corona radiate. 

Lenticulostriate arteries: Small perforating arteries that supply the basal 
ganglia and internal capsule. 

Stroke: Contralateral face and arm » leg weakness, homonymous hemi¬ 
anopsia, frontal eye field deviation toward stroke, aphasia (left hemi¬ 
sphere), neglect (right hemisphere). 

Branches from Vertebrobasilar System 

1. Vertebral artery 

Posterior spinal arteries: Supply posterior one-third of the spinal 
cord. 

Anterior spinal arteries: Supply anterior two-thirds of the spinal 
cord. 

Posterior inferior cerebellar artery (PICA): Supplies all of the pos- 
teroinferior cerebellum, cerebellar tonsil, inferior vermis, posterolat¬ 
eral medulla, choroids plexus of fourth ventricle. 

Lateral medullary syndrome/Wallenberg syndrome: Vertigo, nys¬ 
tagmus, nausea/vomiting, ipsilateral Horner's syndrome, dysphagia, 
hoarsness, ipsilateral ataxia, loss of pain and temperature on contral¬ 
ateral body but ipsilateral face, vertical diplopia. 

2. Basilar artery 

Anterior inferior cerebellar artery (AICA): Supplies the inferior 
surface of the cerebellum, cerebellar flocculus, middle cerebellar 
peduncle, caudal part of the pons. 

Lateral inferior pontine syndrome: Horizontal/vertical nystag¬ 
mus, vertigo, nausea, deafness, ipsilateral facial paralysis, ipsilateral 
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ataxia, loss of pain and temperature on the contralateral body but 
ipsilateral face, paralysis of conjugate gaze to the side of the lesion. 
Superior cerebellar artery: Supplies superior portion of the cerebel¬ 
lum, superior aspect of the pons, and the midbrain. 

Perforating pontine branches: Most of the pons. 

Basilar artery thrombosis: “Locked-in syndrome'’ due to a complete 
blockage of the basilar artery. Usually starts in a stuttering course 
with some signs/symptoms referable to the brain stem. If stroke com¬ 
pletes before treatment, then it can lead to bilateral corticospinal 
and corticobulbar weakness —» resultant quadriplegia. Patient can 
be awake and have complete cognition. Somatosensory pathways 
are usually spared therefore patients can sense their surroundings. 
Only motor modality spared is vertical eye movements. Acute treat¬ 
ment within 0-3 hours is IV tissue plasminogen activator (tPA), but 
intra-arterial tPA can be given up to 48 hours. Very poor prognosis. 

3. Posterior cerebral arteries (PCA): Supply parts of the midbrain, the 
subthalamic nucleus, the thalamus, the mesial inferior temporal lobe, 
and the occipital and occipitoparietal cortices. Posterior cerebral artery 
supplies most of the blood to the thalamus. 

Infarctions in the PCA distribution are prone to occur in patients 
with increased intracranial pressure. With increased intracranial 
pressure, the PCA can be compressed against the tentorium cere- 
belli as it crosses from the infratentorial region to the supratentorial 
region. 

Circle of Willis: Provides anastomotic flow for the brain. Only approxi¬ 
mately 30% of people have complete circle of Willis. 

Venous System (Figure 14 - 5 ) 

Dural venous sinuses: Venous channels lined by mesothelium that lie be¬ 
tween the inner and outer layers of dura. 

Superior sagittal sinus: Between the falx and the inside of the skullcap. 
Inferior sagittal sinus: Below the falx. 

Straight sinus: In the seam between the falx and tentorium. 

Transverse sinuses: Between the tentorium and its attachment on the 
skullcap. 

Sigmoid sinuses: S-curved continuations of the transverse sinuses into 
the jugular veins. 

Cavernous sinus: On either side of the sella turcica. Blood leaves the 
cavernous sinus via the petrosal sinuses. 

Inferior petrosal sinus: From the cavernous sinus to the jugular fora¬ 
men. 

Superior petrosal sinus: From the cavernous sinus to the beginning of 
the sigmoid sinus. 

Venous sinus thrombosis: Thrombosis within the venous sinus system. 
Risk factors include inherited hypercoagulable states, pregnancy, oral 
contraceptives, malignancy, infections, inflammatory conditions, dehy¬ 
dration, trauma. Teads to focal neurologic deficits (can be hemorrhagic 
or ischemic infarcts) and/or signs of increased intracranial pressure. 
Can present like pseudotumor cerebri. Diagnosis can be obtained with 
magnetic resonance venogram (MRV)/computed tomographic venog¬ 
raphy (CTV). Treatment is anticoagulation. 
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Superficial veins 



Internal cerebral 
vein 

Basal vein 


Great cerebral 
vein 

Tentorium 



Superior 

sagittal 

sinus 


Straight 

sinus 


Confluence 
of sinuses 


Transverse sinus 


FIGURE 14-5. Venous sinuses. 


(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 12-9.) 


Cavernous sinus: 

Channel of venous blood by the sphenoid and temporal bones. 

Many important structures, including the ICA and multiple cranial 
nerves, travel through the cavernous sinus. 

Cavernous sinus syndrome: Compression on the cavernous sinus. Usu¬ 
ally due to a tumor (e.g., nasopharyngeal carcinoma, pituitary tumor, 
craniopharyngioma), aneurysm, or infection. Leads to ophthalmoplegia 
(involvement of CN III, CN IV, and CN VI), visual loss (involvement 
of optic chiasm), and sensory loss in distribution of maxillary nerve. 


Spinal Cord (Figure 14-6) 

Extends caudally to vertebral level L1-L2. 

Functional segmented (31 total): 

8 cervical 
12 thoracic 
5 lumbar 
5 sacral 
1 coccygeal 

Important Anatomical Structures 

Conus medullaris: Conical distal end of the spinal cord. 

Filum terminale: Extends from the tip of the conus and attaches to coc¬ 
cygeal ligament (made of pia). 

Denticulate ligaments: Pial extensions anchor the cord to dura to provide 
lateral support. 

Cervical enlargement: C5-T1, nerves of the brachial plexus. 

Lumbar enlargement: L2-S3, nerves of the lumbosacral plexus. 

Cauda equina: Lower lumbar, sacral, and coccygeal spinal nerves that ex¬ 
tend after the end of spinal cord; travel in the subarachnoid space (lumbar 
cistern). See Table 14-2 for a comparison of cauda equina syndrome and 
conus medullaris syndrome. 

Dorsal medial fissure: Shallow. 

Ventral medial fissure: Deeper. 
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figure 14-6. Spinal cord. 

(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 5-4.) 



Posterolateral sulcus —» dorsal roots (inputs enter the cord). 

Aa: Largest fibers from muscle spindles and spinal cord reflexes. 
Ap: From mechanoreceptors in skin and joints. 

C and A8: Small, noxious, and thermal stimuli. 

Anterolateral sulcus -4 ventral roots (outputs leave through this area). 
Aa motor neuron axons to extrafusal striated muscles. 

Ay motor neuron axons to intrafusal muscle of muscle spindles. 


table 14-2. Cauda Equina Syndrome versus Conus Medullaris Syndrome 



Level of Lesion 

Weakness 

Sensory deficit 

Reflexes 

Bowel/Bladder 

Involvement 

Cauda equina 

Onset: Gradual 

Unilateral 

L4, L5 or SI 

Asymmetric 

Asymmetric 

saddle anesthesia 

in all modalities 

Ankle jerk absent 
Knee jerk absent 

Retention, 
develops later 

Decreased rectal 

tone 

Conus 

medullaris 

Onset: Sudden 

Bilateral 

LI, L2 

Symmetric with 

fasciculations 

Symmetric saddle 

anesthesia in 

small fibers 

Ankle jerk absent 
Knee jerk 
preserved 

Incontinence, 
develops early 
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Cervical gray matter looks like 
"baby booties"; thoracic gray 
matter looks like a "Honda" 
symbol. 



Big 4: Sensory modalities that 
are transmitted on large 
diameter myelinated fibers. 

■ Light touch 

■ Stereognosis 

■ Vibration sense 

■ Proprioception 



Little 3: Sensory modalities 
that are transmitted on small 
unmyelinated (sometimes 
myelinated) fibers. 

■ Pain 
Temperature 

■ Crude touch 


Preganglionic autonomic fibers at thoracic, upper lumbar, and mid- 
sacral. 

Few afferent, small-diameter axons from thoracic and abdominal 
viscera. 

Arterial supply: 

Anterior spinal artery: Fusion of vertebral, anterior median fissure, 
supplies anterior two-thirds of spinal cord. Anterior spinal artery syn¬ 
drome: Below the level of the lesion —> bilateral weakness, loss of pain 
and temperature sensation; loss of bowel and bladder control; preserva¬ 
tion of proprioception and vibration sensation. Seen after aortic injury 
(e.g., surgery, atherosclerosis, dissection), spinal trauma, vasculitis, or 
infection. Can be caused by a thrombosis to the artery of Adamkiewicz. 
Posterior spinal arteries: Smaller, from PICA, much less, forms plexus, 
supplies posterior one-third of spinal cord. 

Radicular arteries: From aorta, send collaterals to spinal cord; al¬ 
though in early embryonic development every segment of spinal cord 
receives paired radicular arteries, these disappear, leaving one or two 
cervical, two or three throacic, and one or two lumbar arteries. 

Artery of Adamkiewicz: Largest radicular artery (forms the caudal-most 
portion of anterior spinal artery); arises from the left side at T10 in ap¬ 
proximately 80% of people. 

Primary watershed areas: Midthoracic region of the spinal cord. Levels 
T1-T4 and T8-T9 are prone to ischemic damage during thoracic surgery 
or hypotension because only a few radicular arteries persist in this region 
as an adult. 

Venous drainage: Diffuse —> epidural space —> empty into venae cavae. 
Central canal: Lined with ependymal cells, filled with CSF, opens upward 
into the inferior portion of the fourth ventricle, only in cervical levels. 

Organization of Spinal Cord Segments 
Cray Matter 

H-shaped internal mass surrounded by white matter. 

Dorsal horn. 

Intermediolateral gray column. 

Ventral horn. 

Portions of gray to white is greatest in the lumbar and cervical enlarge¬ 
ments (Figure 14-7). 

In thoracic region, both the dorsal and ventral columns are narrow, lateral 
columns. 

In lumbar region, dorsal and ventral columns are broad and expanded. 

Rexed Laminae (Figure 14-8) 

Layers of nerves cells in the spinal cord gray matter. 

In motor neuron pools (IX), the neurons are somatotopically organized 
as follows: flexor muscles close to the central canal, extensor muscles 
located more peripherally. Medial neurons —» proximal muscles; lateral 
neurons —> distal muscles. 
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FIGURE 14-7. Levels of spinal cord. 


(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy, 25th ed. New York: 
McGraw-Hill, 2003: Figure 5-10.) 




figure 14-8. Laminae of the gray matter of the spinal cord (only one-half shown). 

(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 5-11.) 


203 


NEUROANATOMY/CLINICAL 





















NEUROANATOMY/CLINICAL 


Cray Matter Laminae 

See Table 14-3. 

White Matter (Figure 14 - 9 ) 

Ascending (see Table 14-4) and descending white matter pathways in the spi¬ 
nal cord. They are also somatotopically organized. 



Descending Pathways 

Corticospinal tract: 

Neurons in motor and premotor cortical areas descend in cerebral pedun¬ 
cles as pyramidal tract. 

Fibers cross in medulla at the decussation of the pyramids and descend 
down the spinal cord in lateral corticospinal tract. 


table 14-3. Gray Matter Laminae 


Lamina 

Common Name 

Function 

1 

Marginal zone 

Thin marginal layer contains neurons that respond to noxious stimuli and send 
axons to contralateral spinothalamic tract. 

II 

Substantia gelatinosa 

Interneurons; respond to noxious stimuli, sensibility to pain. Release naturally 
occurring opiates, thereby limiting release of substance P from pain-sensitive dorsal 

root fibers. 

ill, IV, 

V, VI 

Nucleus proprius 

Neurons that receive inputs from large fibers, which mediate finely localized touch, 
stereognosis, proprioception, vibration sense. Secrete y-aminobutyric acid (GABA). 

VII 

Clarke's column 

From T1-L2, receives inputs on joint position and sends info to the cerebellum via 
the dorsal spinocerebellar tract. 

VII 

Intermediolateral cell 

column 

From T1-L2, preganglionic neurons project to sympathetic ganglia. 

VIII 

Ventral horn 

interneurons 

Involved in reflexes, main target of descending motor commmands from motor/ 
premotor cortex and brain stem. 

All inhibitory, use glycine > GABA. 

la interneurons: Inhibit motor neurons of antagonist muscle; receive sensory 
input from agonist muscle's spindle afferents. 

lb mterneurons: Inhibit motor neurons of agonist muscle; receive sensory input 
from agonist muscle's Golgi tendon organs. 

Renshaw cells: Have direct input agonist muscle, inhibits agonist motor neuron 
and the interneurons of antagonist muscles increases antagonist muscle tone. 

IX 

Ventral horn motor 

neurons 

Pools of motor neurons that innervate skeletal musculature. 

a-1: Innervate fatigable and fatigue-resistant fast-twitch muscles, 
oc-ll: Innervate fatigue-resistant slow-twitch muscles, 
y: Innervate intrafusal muscle fibers of muscle spindles. 

X 

Central gray 

Small neurons, no known function. 
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figure 14-9. Somatotopic organization (segmental arrangement) in the spinal cord. 

(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 5-15.) 


Terminate on neurons of the ventral horn. 

Only 1% of these neurons make a direct 1:1 connection with primary mo¬ 
tor neurons. 

About 15% of corticospinal fibers do not cross in pyramidal decussation 
and descend anteriorly and medially in anterior corticospinal tract (usually 
contribution to the flexors of the upper extremities and extensors of the 
lower extremities). 


table 14-4. Ascending Pathways 


Name 

Function 

Origin 

Target 

Dorsal column/medial 
lemniscal tract (Figure 
14-10) 

Light touch 

Stereognosis 

Vibration sense 

Proprioception 

Encapsulated 
mechanoreceptors in skin, 
joints, tendons (afferent limb 
of large- diameter Aa or A(3 
axon) 

Dorsal column nuclei in 

brainstem (2° contralateral 
ventral posterior lateral [VPL] 
thalamus) 

Anterolateral system 
(spinothalamic and 
spinoreticulothalamic) 
tract (Figure 14-11) 

Pain 

Temperature 

Crude touch 

Free nerve endings 

Substantia gelatinosa 
(2° contralateral reticular 

formation or direct to 

contralateral VPL thalamus) 

Dorsal spinocerebellar/ 

cuneocerebellar tracts 

(Figure 14-12) 

Movement and joint position 
(unconscious) 

Muscle spindles and Golgi 
tendon organs 

Clarke's nucleus (T1-L2) or 
accessory cuneate nucleus 
(2° ipsilateral cerebellum via 
inferior cerebellar peduncle) 

Ventral spinocerebellar 
tract (Figure 14-12) 

Movement and joint position 
(unconscious) 

Muscle spindles and Golgi 
tendon organs 

Laminae V, VI, VII in sacral 
and lumbar levels (2° 

anterior cerebellum via 

superior cerebellar peduncle) 
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Lemniscal fibers 
ascending to 
thalamus 



figure 14-10. Dorsal column pathway. 

(Reproduced, with permission, from Waxman SG. Clinical IS! euro anatomy, 25th ed. New York: 
McGraw-Hill, 2003: Figure 5-14.) 



figure 14-11. Anterolateral system pathway. 


(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy, 25th ed. New York: 
McGraw-Hill, 2003: Figure 5-16.) 
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Cerebellum 


Cerebellum 


Superior 

cerebellar 

peduncle 

Ventral 

spinocerebellar 

tracts 


From arm -f —*— r 


Superior 

cerebellar 

peduncle 


From leg 


Inferior 
cerebellar 
peduncle 

Dorsal 

spinocerebellar 

tract 



Dorsal 

spinocerebellar 

tract 


figure 14-12. Spinocerebellar pathway. 


(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 5-17.) 


Classical Lesions/Diseases of the Spinal Cord (Table 14 - 5 ) 

Syringomyelia 

Cavitation of spinal cord (usually cervical). Expansion of the central canal. If 
it involves the brain stem, it is called syringobulbia. 

Can be associated with Chiari malformation; also associated with tumors, 
trauma, inflammation. 

Causes central cord syndrome. 

Affects fibers from the anterolateral system that are crossing in the anterior 
white commissure; can also affect lateral corticospinal tract and anterior 
horn cell motor neurons; dorsal columns are usually spared. 



table 14-5. Clinical Localization of Spinal Cord Lesions 



Lower Motor Neuron (LMN) Lesion 

Upper Motor Neuron (UMN) Lesion 

Weakness 

Flaccid paralysis 

Spastic paralysis 

Deep tendon reflexes 

Decreased or absent 

Increased 

Babinski's reflex 

Absent 

Present 

Atrophy 

May be present 

Absent or due to disuse 

Fasciculations and fibrillations 

May be present 

Absent 


207 


NEUROANATOMY/CLINICAL 













































NEUROANATOMY/CLINICAL 



Bilateral loss of temperature, pain, and crude touch sensation at the level 
of the lesion. 

Lower motor neuron weakness in hands and upper motor neuron weak- 
ness/hyperreflexia in legs. 

Brown-Sequard Syndrome 

Complete transverse hemisection of spinal cord. Rare to have a complete he- 
misection of the cord; most examples are incomplete. 

Can be due to trauma (e.g., stab wounds to the neck), tumors, inflamma¬ 
tion/infection, hematomas, degenerative disk disease. 

Contralateral loss of pain, temperature, and crude touch below the level of 
the lesion. 

Ipsilateral loss of proprioception, light touch, and vibration sense below 
the level of the lesion. 

Motor paralysis on the ipsilateral side (UMN pattern below the lesion and 
LMN pattern at the level of the lesion). 

Some ipsilateral sensory loss at level of the lesion. 

Tabes Dorsalis 

Neurologic sequalae associated with tertiary syphilis. 

Degeneration of dorsal columns. 

Loss of proprioception, light touch, and vibratory sensation. 

Friedreich's Ataxia 

Autosomal recessive spinocerebellar ataxia. 

Mutations in fraxatin gene on chromosome 9; trinucleotide repeat disease 
(GAA repeat). 

Slow degeneration of dorsal columns, spinocerebellar tracts, corticospinal 
tracts, and dentate nucleus projections. 

Present usually in ages 5-15; death by 40 years of age. 

Leads to ataxia, nystagmus, dysarthria, loss of proprioception, spastic weak¬ 
ness in legs, hyporeflexia; Babinski reflex is upgoing. 

Patients also suffer from diabetes and cardiomyopathy. 

Subacute Combined Degeneration 

Traditionally associated with vitamin B 12 deficiency. 

Degeneration of the lateral and dorsal columns of the spinal cord. 
Progressive disease with ataxia (loss of spinocerebellar tracts), loss of pro¬ 
prioception and vibratory sense (loss of dorsal columns), and weakness in 
lower > upper extremities (loss of corticospinal tract). 

Can look like copper deficiency or folate deficiency. 

Amyotrophic Lateral Sclerosis (ALS; Lou Gehrig's Disease) 

Most cases are sporadic; 10% are genetic (autosomal dominant), and a sub¬ 
set of those is associated with superoxide dismutase (SOD-1) gene mutation. 
Gradual degradation of the motor neurons in the ventral horns and the 
corticospinal tracts in the lateral columns of spinal cord. 

Progressive weakness with fasciculations and cramping. 

Both upper and lower motor neurons are affected in spinal cord, resulting 
in both muscular atrophy and hyperreflexia. 
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Poliomyelitis 

Infection by enterovirus that directly infects the ventral horn motor neurons; 
LMN pattern. 

Rare in developed countries, but can still be seen in developing countries. 
Gastrointestinal virus followed by asymmetric weakness and fasciculations 
(lower extremities > upper extremities; can rarely affect the bulbar muscu¬ 
lature). 

Postpolio syndrome: Increased weakness in previously affected muscles 
several years after initial infection. 


Cranial Nerves (CNs) 

See Table 14-6 and Table 14-7 for important foramina for cranial nerve cat¬ 
egories and functions. 

Brain Stem 

General Concepts 

Contains the medulla, pons, and midbrain. Tectum = dorsal. Tegmentum 
= ventral. 

Lies ventral to cerebellum and is continuous with spinal cord caudally. 
Three major functions: 

1. Conduit functions 

2. Cranial nerve functions 

3. Integrative functions —> reticular formation 

In general, the motor nuclei are located in the medial portions of the brain 
stem and the sensory nuclei are located in the lateral portions of the brain 
stem. 


TABLE 14-6. Important Foramina 


Foramina -» Structure 

Foramen -» Structure 

Cribriform plate —> olfactory nerve bundles 

Foramen cecum —> vein to superior sagittal sinus 

Optic canal —> CN II, Ophthalmic artery 

Hypoglossal canal —> CN XII 

Superior orbital fissure -» CN III, CN IV, CN VI, VI 
(ophthalmic nerve) 

Foramen spinosum -» meningeal branch of V3, middle 
meningeal artery/vein 

Foramen rotundum —» V2 (maxillary nerve) 

Foramen lacerum ICA 

Foramen ovale -» V3 (mandibular nerve), accessory 
meningeal artery, lesser petrosal nerve 

Internal acoustic meatus -> CN VII, CN VIII, labyrinthine artery 

Jugular foramen —> CN IX, CN X, CN XI, sigmoid sinus, 
posterior meningeal artery 

Foramen magnum —» spinal roots of CN XI, vertebral arteries 



Remember Motor nuclei are 
usually Medial in the brain 
stem. 
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table 14-7. Cranial Nerve Categories and Functions 


Nerves 

Categories 

Functions 

Olfactory (1) 

Afferent/sensory 

Olfaction; does not make a relay in the brain stem or thalamus. 

Optic (II) 

Afferent/sensory 

Cell bodies in retina that send parallel projections to midbrain and 

thalamus. 

Oculomotor (III) 

Efferent/motor 

Muscles of eye (medial rectus, superior rectus, inferior rectus, inferior 
oblique), muscles of eyelids (levator palpabrae—elevation of eyelid), 
preganglionic parasympathetic projections to ciliary ganglion, sends 
projections to sphincter muscles to iris (pupil) and lens. 

Trochlear (IV) 

Efferent/motor 

Superior oblique (rotates eye outward and downward). 

Trigeminal (V) 

Mixed 

Afferent: Sensory to front two-thirds of head, anterior two-thirds of tongue, 
proprioception of the jaw. 

Efferent: Muscles of mastication, tensor tympani of inner ear. 

Abducens (VI) 

Efferent/motor 

Lateral rectus (moves eye laterally). 

Facial (VII) 

Mixed 

Afferent: Sensory to external ear; taste—anterior two-thirds of tongue. 
Efferent: Muscles of facial expression, stapedius, preganglionic. 
Parasympathetic fibers of submandibular, sublingual, and lacrimal glands. 

Vestibulocochlear 

(VIII) 

Afferent/sensory 

Vestibular and cochlear nuclei: Audition and balance. 

Glossopharyngeal (IX) 

Mixed 

Afferent: Sensory, external ear, pharynx, posterior one-third of tongue, 
carotid sinus, carotid body. 

Efferent: Muscles of pharynx, preganglionic parasympathetic fibers of 
parotid salivary glands. 

Vagus (X) 

Mixed 

Afferent: Sensory, external ear, taste from epiglottis, thoracic and 
abdominal viscera, mucous membranes of larynx and laryngeal pharynx. 
Efferent: Muscles of larynx and pharynx, thoracic and abdominal viscera. 

Accessory (XI) 

Efferent/motor 

Larynx, trapezius, sternocleidomastoid muscles. 

Hypoglossal (XII) 

Efferent/motor 

Muscles of ipsilateral portion of the tongue. 


Blood Supply to Brain Stem 

Medial medulla: Caudal —» paramedian branches of anterior spinal artery, 
rostral —> paramedian branches of vertebral arteries. 

Lateral medulla: Penetrating branches from vertebral arteries and PICA. 
Medial pons: Paramedian branches of the basilar artery. 

Lateral pons: Paramedian branches of basilar artery and AICA. 

Superior dorsolateral pons: Superior cerebellar artery (SCA). 

Midbrain: Penetrating branches of top of basilar artery, proximal PCAs. 
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Cranial Nerve Nuclei 

See Table 14-8 and Figure 14-13. 

Other Nuclei and Structures 

See Table 14-9 and Figure 14-14. 

table 14-8. Cranial Nerve Nuclei 


Cranial Nerve Nuclei 


Nerves 


Motor 


1. Hypoglossal nucleus: Motor axons to muscles of the tongue (medulla). XII 

2. Spinal accessory nucleus: Motor axons to trapezius and SCM (medulla). XI 

3. Nucleus ambiguus: Muscles of larynx and pharynx (medulla). IX, X, XI 

4. Facial nucleus: Inferior and lateral to abducens nucleus, project superiorly and medially to loop VII 

around the abducens nucleus, go ventrolaterally to emerge on the ventrolateral aspect of pons 
(pons). 

5. Abducens nucleus: Lateral rectus, emerge at the caudal border of pons, near midline (pons). 

6. Motor nucleus of V: Level of midpons, muscles of mastication (pons). VI 

7. Trochlear nucleus: Axons of nucleus decussate and emerge on dorsal surface of caudal V 

midbrain, level of inferior colliculi, supply contralateral superior oblique muscle of eye IV 

(midbrain). 

8. Oculomotor nucleus: Level of superior colliculi. Extend ventrally and emerge between the 

cerebral peduncles (midbrain). Ill 


Preganglionic Parasympathetic 

1. Dorsal motor nucleus of X: Lies lateral to hypoglossal nucleus. Projection to thoracic and abdomi- X 
nal viscera (medulla). 

2. Inferior salivatory nucleus: Through IX to otic ganglion parotid gland (medulla). IX 

3. Superior salivatory nucleus: Through VII to submandibular —> submandibular and sublingual sali- VII 
vary glands and pterygopalatine ganglia -> lacrimal (pons). 

4. Edinger-Westphal nucleus: Located along midline, dorsal to oculomotor nuclei, at the level of supe- III 
rior colliculi, axons from this nucleus project through III and synapse in ciliary ganglion —> sphincter 
pupillae and ciliary muscle of the eye (midbrain). 


Sensory 


1. Nucleus solitarius: Parellels the hypoglossal nucleus, lateral to dorsal motor of X. Sensory from IX 
and X. Taste from VII, IX, X (medulla). 

2. Spinal nucleus of V: Continuous with dorsal horn of spinal cord and extends through the medulla 
to midpons. Receives "Little 3" from two-thirds of head (medulla and pons). 

3. Dorsal and ventral cochlear nuclei: Lie in lateral portion of floor of fourth ventricle, at the pontine- 
medullary junction. Innervation of spiral ganglion (medulla). 

4. Vestibular nuclei: Medial to cochlear, greater rostrocaudal extent than cochlear. Innervation from 
vestibular ganglion (medulla). 

5. Principal nucleus of V (main nucleus): Located at the level of midpons and is at the pontine end of 
spinal nucleus of V. Receives "Big 4" information from face and from outer ear (pons). 

6. Mesencephalic nucleus of V: Posterior pons and anterior midbrain. This nucleus contains the pri¬ 
mary sensory cell bodies that project afferents to muscles and joints of jaw, proprioception. 


VII, IX, X 
V, VII, IX, X 

VIII 

VIII 


V, VII, IX, X 

V 
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Superior colliculus 


Oculomotor 
nucleus 


Oculomotor 
nuclei (III) 


Trochlear 
nucleus (IV) 


Motor 

nucleus of V 


Abducens 
nucleus (VI) 


Facial 
nucleus 
(VII) 

Superior 
salivatory 
nucleus (VII) 

Inferior 
salivatory 
nucleus (IX) 

Ambiguus 
nucleus 
(IX, X, XI) 


Medial longitudinal 
fasciculus 


Main sensory 
nucleus of V 


Motor 
nucleus 
of V 



Paramedian pontine 
reticular formation 


Dorsal motor 
nucleus (X) 


Vestibular 

nuclei 

Nucleus 
of VI 

Nucleus 
of VII 


Hypoglossal nucleus 

Dorsal motor 
nucleus of X 


Solitary 
nucleus 
and tract 


Ambiguus 

nucleus 


Descending spinal 
tract of V 


FIGURE 14-13. Cranial nerve nuclei. 


Left: Dorsal view of the human brain stem with the positions of the cranial nerve nuclei projected on the surface. Motor nuclei 
are on the left; sensory nuclei are on the right. Right: Transverse sections at the levels indicated by the arrows. (Reproduced, with 
permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: McGraw-Hill, 2003: Figure 7-6.) 
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table 14-9. Other Brain Stem Nuclei and Structures 


Structures 

Level 

Input 

Output 

Functions 

Lateral (accessory) 

Medulla 

Mechanoreceptors from 

Ipsilateral cerebellum 

Information on limb and 

cuneate nucleus 


arms via cuneocerebellar 

via inferior cerebellar 

joint position in the upper 



tract. 

peduncle (ICP). 

extremities. 

Inferior olivary 

Medulla 

Red nucleus (via central 

Cross midline as 

Important relay and 

nucleus 


tegmental tract), cortex, 

internal arcuate fibers 

integration center. Critical 



brain stem, and spinal 

(olivocerebellar fibers), 

input to the cerebellum 



cord. 

enter ICP, becomes 

involved in Purkinje cell 




climbing fibers. 

plasticity and motor 
learning. 

Reticular nuclei 

All 


Goes to thalamus, 

Rostral: Maintain 

(rostral: midbrain/ 



intralaminar nuclei, 

alertness. 

upper pons; caudal: 



hypothalamus, basal 

Caudal: Integrate motor, 

pons/medulla 



forebrain. 

reflex, and autonomic 

functions. 

Caudal raphe nuclei 

Caudal 

Inputs from the 

To cerebellum, 

Produce serotonin; form 


pons/ 

periaqueductal gray 

medulla, and spinal 

part of a central pain- 


medulla 

matter. 

cord (terminate in the 

control system, can have 




substantia gelantinosa, 

excitatory effect on motor 




intermediolateral cell 

neurons. 




column). 


Area postrema 

Medulla 


Nucleus solitarius and 

Chemotactic trigger. Lacks 




other centers in the brain 

a blood-brain barrier 




stem. 

thus can detect noxious 





compounds. 

Rostral raphe nuclei 

Midbrain/ 


To hypothalamus basal 

Produce serotonin. VIP 


rostral pons 


ganglia, amygdaloid 

in sleep-wake cycle and 




body, hippocampus, and 

in affective behavior, 




cingulate gyrus. 

food intake, hormone 

secretion, sexual behavior, 

thermoregulation, 

depression. 

Pontine nuclei 

Pons 

Ipsilateral motor and 

Contralateral cerebellar 

Give rise to the mossy 



sensory cortex via 

cortex via middle 

fibers. Function in motor 



corticopontine fibers. 

cerebellar peduncle 
(MCP). 

coordination. 

Locus ceruleus 

Pons (near 



Release norepinephrine 

means "blue spot" 

fourth 



to nearly all parts of the 


ventricle) 



brain and spinal cord. 

VIP in sleep-wake cycle 

and level of alertness. 
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table 14-9. Other Brain Stem Nuclei and Structures (continued) 


Structures 

Level 

Input 

Output 

Functions 

Superior olivary 

Pons 

Bilateral ventral cochlear 

To bilateral inferior 

Functions in localizing 

nuclear complex 


nuclei (via fibers of ventral 
stria). 

colliculi (via trapezoid 
body and lateral 
lemniscus). 

sounds horizontally in 

space. 

Paramedian pontine 

reticular formation 

Pons 

Superior colliculus (via 
predorsal bundle) and 
contralateral frontal eye 
fields (projections cross in 
midbrain). 

To abducens nucleus. 

Controls horizontal gaze 

and sacchades. 

Pretectal area 

Midbrain 

Optic tracts (via 
extrageniculate pathway 
in brachium of superior 
colliculus). 

To bilateral Edinger- 
Westphal nuclei (as 
posterior commissure). 

Mediates pupillary light 

reflex. 

Periaqueductal gray 

Midbrain 

Hypothalamus, amygdala, 

cortex. 

Synapses with caudal 
raphe nuclei and rostral 

ventral medulla. Then 

projects to substantia 
gelatinosa -»release 
endogenous opioids. 

Enkephalin -releasing 
neurons. Inhibits pain 
transmission. Important 
in the gate-control theory 
involving pain modulation. 

Substantia nigra 
pars compacta 
(dorsal) 

Midbrain 


To the striatum. 

Dopamine -containing 

neurons. Involved in 

motor control pathways. 

Lesioned in Parkinson's 

disease. 

Substantia nigra 

Midbrain 

Striatum (GABA, 

Inibitory projections to 

Secretes GABA. Inhibtory 

pars reticularis 


substance P—inhibitory) 

ventrolateral/ventral 

neurons. Works with 

(ventral) 


and subthalamic nucleus 

(glutamate—excitatory). 

anterior thalamus. To 

superior colliculus and 

reticular formation. 

globus paliidus internus 
(GPi) to coordinate 

movement. Also sends 

projection to tectospinal 
(via superior collicullus) 
and reticulospinal tract 
(via reticular formation). 

Ventral tegmental 

area 

Midbrain 

Prefrontal cortex. 

To nucleus accumbens, 

frontal lobes, and other 

limbic structures. 

Dopam/ne-containing 

neurons. Involved in 

behavior and reward 

center. 

May be affected in 
schizophrenia. 
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table 14-9. Other Brain Stem Nuclei and Structures (continued) 


Structures 

Level 

Input 

Output 

Functions 

Red nucleus 

Midbrain 

Contralateral dentate/ 

To inferior olivary nucleus 

Motor control pathway. 



interposed nuclei via 

(via central tegmental 




superior cerebellar 

tract) and cervical spinal 




peduncle (SCP). 

cord (via rubrospinal 
tract). 


Inferior colliculus 

Midbrain 

Superior olivary nuclear 

To medial geniculate 

Part of ascending auditory 



complex (via lateral 

nucleus (via brachium of 

system. 



lemniscus). 

the inferior colliculi). 


Superior colliculus 

Midbrain 

Optic tract (bypasses 

To pulvinar (part of the 

Generation of saccadic 



lateral geniculate nucleus 

extrageniculate visual 

eye movements; eye- 



as extrageniculate visual 

pathway) to occipital 

head coordination. 



pathway), substantia 

lobe; to cervical cord (via 

Involved in reflexive 



nigra, pars reticularis, 

tectospinal tract, crosses 

sacchades. 



prefrontal cortex 

in midbrain at dorsal 




(Brodmann's area, eight 

tegmental decussation); 




frontal eye fields), inferior 

paramedian pontine 




parietal lobule. 

reticular formation. 


Rostral interstitial 

Midbrain 

Prefrontal cortex 

To oculomotor nucleus. 

Vertical gaze center. 

nucleus of medial 


(Brodmann's area, eight 


Ventral portion mediates 

longitudinal 


frontal eye fields). 


downgaze. Dorsal 

fasciculus and 




region (near posterior 

interstitial nucleus 




commissure) mediates 

of Cajal 




upgaze. 


Brain Stem Syndromes 

Medial (Basal) Medullary Syndrome: Dejerine Syndrome-Alternating 
Hypoglossal Hemiplegia 

Infarct of paramedian branches of vertebral and anterior spinal arteries. 
Involves the pyramids, part or all of medial lemnicus, and nerve XII. 
Ipsilateral weakness of the tongue. 

Contralateral arm or leg weakness. 

Contralateral decrease in proprioception, vibration, and light touch. 

Lateral Medullary Syndrome: Wallenberg Syndrome 

Infarct of PICA or vertebral arteries. 

Involves some or all of the following structures: inferior cerebellar pedun¬ 
cle, vestibular nuclei, fibers or nuclei of nerve IX or X, spinal nucleus and 
tract of V, spinothalamic tract, and sympathetic pathways. 

Vertigo, nystagmus, nausea, hoarseness, dysphagia. 

Ipsilateral ataxia. 

Ipsilateral decreased taste. 

Ipsilateral Horner's syndrome. 
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Nucleus gracilis 

Nucleus cuneatus 



^^Dorsal spinocerebellar tract 


Spinal nucleus of V 

Spinothalamic tract 
Ventral horn of Cl 

Decussation of pyramids 


B. Closed medulla 


Fourth ventricle 
Vestibular nuclei 
Inferior cerebellar peduncle 

/ Jr 

VIII ^ 

Ambiguus nucleus 


Inferior olivary nucleus 


Medial longitudinal fasciculus 
Hypoglossal nucleus 

Dorsal motor nucleus of X 

Solitary nucleus and tract 


Cochlear nuclei 


Descending spinal tract of V 
X (and IX) 

- Medial lemniscus 
XII 

Pyramid (corticospinal tract) 



C. Open medulla 



Dentate nucleus 

Cerebellum 
(cut section) 

Superior cerebellar 
peduncle 

Vermis 

Facial colliculus 
Nucleus of nerve VI 

Nucleus of nerve VII 


FIGURE 14-14. Schematic cross-section at various levels of the brain. 

A: Key to levels of sections. B-G: Schematic transverse sections through the brain stem. The corticospinal tracts and the dorsal 
column nuclei/medial lemnisci are shaded so that they can be followed as they course through the brain stem. (Reproduced, 
with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: McGraw-Hill, 2003: Figure 7-7.) 
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F. Pons/midbrain; level of nucleus VI 


Periaqueductal gray matter 


Lateral geniculate body 


Temporopontine tract 

Corticospinal tract 
Frontopontine tract 



Superior colliculus 

Medial lemniscus 

Medial geniculate body 


Red nucleus 

Substantia nigra 
Crus cerebri 


■ Cerebral peduncle 


G. Upper midbrain; level of nerve 


FIGURE 14-14. Schematic cross-section at various levels of the brain, (continued) 

A: Key to levels of sections. B-G: Schematic transverse sections through the brain stem. The corticospinal tracts and the dorsal 
column nuclei/medial lemnisci are shaded so that they can be followed as they course through the brain stem. (Reproduced, 
with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: McGraw-Hill, 2003: Figure 7-7.) 



217 


NEUROANATOMY/CLINICAL 




























NEUROANATOMY/CLINICAL 



Loss of pain and temperature to contralateral body and ipsilateral face. 
Contralateral weakness of the body. 

Contralateral loss of pain and temperature to the body. 

Locked-in Syndrome 

Due to large pontine infarct. 

Large lesions of the basal pons that interrupts the corticobulbar and cor¬ 
ticospinal pathways bilaterally, thus interfering with speech, facial expres¬ 
sion, and the capacity to activate most muscles. 

Somatosensory system and reticular pathways are spared —> patient awake 
and aware of surroundings. 

Vertical eye movements spared —> communicates with eye and eye move¬ 
ments. 

Weber's Syndrome (Alternating Oculomotor Hemiplegia) 

Involves the midbrain basis. 

Infarct of the branches of the PCA and top of basilar artery, can also be 
caused by tumors. 

Involves CN III and portions of cerebral peduncles. 

Ipsilateral CN III palsy and contralateral hemiparesis. 

Claude's Syndrome 

Involves the midbrain tegmentum. 

Infarct of the branches of the PCA and top of basilar artery, can also be 
due to tumors. 

Involves CN III, red nucleus, SCP. 

Ipsilateral CN III palsy and contralateral ataxia. 

Benedikt's Syndrome 

Involves midbrain basis and tegmentum. 

Infarct of the branches of PCA, can also be due to tumors or tuberculomas. 
Involves CN III, red nucleus, corticospinal tract, substantia nigra. 
Ipsilateral CN III palsy with contralateral hemiparesis, ataxia, and tremor 
and involuntary movments. 

Parinaud's Syndrome 

Involves dorsal midbrain. 

Usually caused by pineal tumors or hydrocephalus. 

Interrupts vertical gaze centers. 

Paralysis of upward gaze and accommodation, fixed pupils. 

Other Important Brain Stem Functions and Pathways 
Medial Longitudinal Fasciculus (MLF) 

Fibers involved in coordinated head, neck, and eye movements. Carries fibers 
that allow conjugate movement of both eyes (Figure 14-15). 

Interconnections of the oculomotor nucleus, trochlear nucleus, abducens 
nucleus, vestibular nucleus, spinal accessory nucleus, and PPRF. 
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FIGURE 14-15. Neuronal pathways involved in horizontal gaze. 


(Reproduced, with permission, from Aminoff MJ, Simon RR Clinical Neurology , 6th ed. New 
York: McGraw-Hill, 2005: Figure 4-6.) 


For rightward gaze shifts, the lateral rectus of the right eye and the medial 
rectus of the left eye must be activated together. 

Each abducens nucleus commands a gaze shift to its own side: 

Motor neurons drive the ipsilateral lateral rectus. 

Internuclear interneurons send axons in the contralateral MLF, which 
drive neurons in oculomotor nucleus, which drive the contralateral 
medial rectus. 

Vestibular nuclei also connect to this pathway and they are responsible 
vestibulo-ocular reflex. 


Lesions of MLF/PPRF 

1. Internuclear ophthalmoplegia (INO): Lesion of MLF. Classically 
seen in patients with demyelinating diseases such as multiple sclerosis. 

Side of INO = side of lesion. 

Impaired eye adduction on the affected side when horizontal gaze 
is attempted, but eye adduction is normal on convergence. 

2. One-and-a-half syndrome: Lesion of MLF and adjacent abducens 
nucleus or PPRF. 

Ipsilateral eye cannot move at all horizontally, and the contralateral 
eye loses half of its movements with only preservation of abduction. 

3. Lesion of the PPRF: 

Unilateral PPRF lesion leads to a loss of all horizontal rapid eye 
movements toward the ipsilateral side. 
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Mollaret's Triangle 

Connections between the red nucleus, inferior olivary nucleus, and the den¬ 
tate nucleus of cerebellum. 

Red nucleus to the inferior olivary nucleus (central tegmental tract). 
Inferior olivary nucleus to contralateral dentate (inferior cerebellar pedun¬ 
cle). 

Contralateral dentate to the red nucleus (superior cerebellar peduncle). 
Lesion of central tegmental tract leads to palatal myoclonus (associated 
with hypertrophic olivary degeneration). 

Lesions within other parts of this pathway usually lead to intention tremor. 



Cerebellum 

Controls many aspects of coordination of movement, maintenance of body 
equilibrium, and movement initiation and planning. Exerts its control over 
the ipsilateral side of the body. 

External Anatomy 

Covers most of the posterior surface of the brain stem, forms the “roof” of 
fourth ventricle (see Table 14-10). 

Posterolateral fissure: Flocculonodular lobe from posterior lobe. 

Primary fissure: Posterior lobe from anterior lobe. 

Anterior and posterior lobes are divided into three longitudinal zones: 
Vermis: Most medial zone. 

Paravermis: Lies between vermis and hemispheres. 

Cerebellar hemisphere: Large lateral portions. 

Other structures: Flocculus, tonsils, nodulus, uvula, horizontal fissure. 
There are 10 principal lobules (Figure 14-16). 

Functional Anatomy (Figure 14-17) 

Vestibulocerebellum: Located in flocculonodular lobe. 

Input: Vestibular nuclei. 


TABLE 14-10. 

Cerebellar Peduncles 


Peduncles 

Input 

Output 

Inferior 

1 . Afferents from vestibular nuclei 

2. Afferents via dorsal spinocerebellar and cuneocerebellar tracts 

3. Lateral reticular nucleus 

4. Inferior olive nucleus -» decussate -» internal arcuate fibers 


Middle 

Corticopontine fibers —> pontine nuclei decussate (some do not) 
enter middle cerebellar peduncle 


Superior 


Motor output from cerebellum 


220 




Culmen 



SUPERIOR SURFACE 



Uvula 


Nodulus of 
vermis 


Superior cerebellar 
peduncle 


Fourth ventricle 


Anterior medullary velum 

Inferior cerebellar peduncle 


Middle cerebellar 
peduncle 


Flocculus 


INFERIOR SURFACE 



Prepyramidal sulcus 


Pyramis VIII 

Uvula IX 
Posterolateral fissure 


Lingula I 


Pons 


Centralis Culmen 
ii mi i\/ \/ 


Primary fissure 

Lobulus simplex VI 


Fourth ventricle 


Nodulus X 


Folium 

Tuber 


figure 14-16. Superior and inferior views and sagittal section of the human cerebel¬ 
lum. The 10 principal lobules are identified by name and by number (l-X). 

(Reproduced, with permission, from Ganong WF. Review of Medical Physiology , 22nd ed. New 
York: McGraw-Hill, 2003: 218.) 


Spinocerebellum 



Cerebrocerebellum 


To medial - 
descending 
systems 

To lateral 
descending 
systems - 


Motor 

execution 


To motor 
and Motor 

premotor planning 
cortices ^ 

To -i Balance 


vestibular 


and eye 


nuclei J movements 


Vestibulocerebellum 



figure 14-17. Functional divisions of the cerebellum. 

(Reproduced, with permission, from Ganong WF. Review of Medical Physiology , 22nd ed. New 
York: McGraw-Hill, 2003: 221.) 
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Output: Vestibular nuclei. 

Function: Balance and eye movements, bidirectional communication 
helps to coordinate eye movements and body equilbrium. 
Spinocerebellum: Located in vermis and paravermis of anterior and poste¬ 
rior lobes. 

Input: Vermis: Vestibular nuclei and proprioceptive and sensory inputs 
from the head and neck. Paravermis: Spinal cord (info on limb position 
from ascending spinocerebellar tracts). 

Function: Coordinate motor control during motor execution.Vermis: 
Coordinates medial (axial) systems. Paravermis: Controls activity of lat¬ 
eral motor system (limb movement during ongoing motor activity). 
Cerebrocerebellum: Located in large lateral zone cerebellar hemispheres. 
Input: Contralateral, pontine nuclei. 

Output: Motor and premotor cortical areas after stopping in VL thala¬ 
mus. 

Function: Involved in motor planning and initiation of movement. 


Microanatomy (Figure 14-18) 


Feel Good Each Day 

Fastigial 

Globose 

Embolliform 

Dentate 


Cerebellar cortex consists of three layers: Outer molecular layer, Purkinje cell 
layer, and granular layer (Table 14-11). 

Deep cerebellar nuclei (medial to lateral): Fastigial, globose, embolliform, 
dentate (Table 14-12). 

Vestibulocerebellum (flocculonodular lobe) doesn't project to a deep nu¬ 
cleus; rather, Purkinje cells send axons directly to vestibular nuclei. 


Cerebrum 

Cerebral hemispheres make up the largest portion of the brain (see first sec¬ 
tion and Figures 14-1 and 14-2). 

Microscopic Structure of the Cortex (Figure 14-19) 

Neocortex 

Six-layered cortex: 

Molecular layer (I): Contains nonspecific afferent fibers that come from 
within the cortex or from the thalamus: 

External granular layer (II): A rather dense layer composed of small cells. 
External pyramidal layer (III): Contains pyramidal cells. 

Internal granular layer (IV): Usually a thin layer with cells similar to those 
in the external granular layer. 

Internal pyramidal layer (V): Contains, in most areas, pyramidal cells that are 
fewer in number but larger in size than those in the external pyramidal layer. 
Fusiform (multiform) layer (VI): Consists of irregular fusiform cells whose 
axons enter the adjacent white matter. 

Archicortex 

Three-layered cortex (also called allocortex): 

Phylogenetically old areas of the limbic system, such as primary olfactory 
cortex, hippocampus, and the dentate gyrus. 

Mesocortex: Five- to six-layered cortex, poorly organized. 

Includes inferior and mesial temporal lobes (hippocampal formation). 
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figure 14-18. The physiologic organization of cerebellar circuitry. 

The main output of the deep cerebellar nuclei is excitatory and is transmitted through mossy 
and climbing fibers. This “main loop” is modulated by an inhibitory cortical loop, which is 
effected by Purkinje cell output but indirectly includes the other main cell types through their 
connections with Purkinje cells. Recurrent pathways between the deep nuclei and cortical cells 
via mossy and climbing fibers complete the cerebellar servomechanism for motor control. (Re¬ 
produced, with permission, from Ropper AH, Brown RH, Adams and Victor’s Principles of Neu¬ 
rology, 8th ed. New York: McGraw-Hill, 2005: 75.) 


table 14-11. Layers of the Cerebellar Cortex 


Molecular Layer 

Purkinje Cell Layer 

Granular Layer 

Basket cells (receive excitatory inputs 

Purkinje cell bodies (inhibitory 

Granule cell bodies (only excitatory 

from the parallel fibers and project back 

projections and dendrites that fan 

neurons in cerebellar cortex) send 

to Purkinje cells, which they inhibit 

out in a single plane) send axons 

axons to molecular layer, then 

Golgi cells (receive excitatory inputs 

to deep nuclei of cerebellum 

bifurcate and become parallel 

from parallel fibers and from mossy 

(can project out of the cerebellar 

fibers 

fibers, and project to granule cell, which 
they inhibit) 

cortex) 


Stellate cells (excitatory inputs from 



parellel fibers to give rise to inhibitory to 
Purkinje) 
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table 14-12. Deep Cerebellar Nuclei 


Dentate 

Interposed (Globose + Embolliform) 

Fastigial 

Input: Purkinje cells of 

Input: From paravermis 

Input: Vermis 

cerebrocerebellum 

Output: Red nucleus 

Output: Reticular formation 

Output: Back to motor thalamus 





Brodmann's Areas (Figure 14 - 20 ) 

Used to designate the cytoarchitecture of different parts of the brain. Now they 
are used to designate functional anatomy. 

Homunculus (Figures 14-21 and 14 - 22 ) 

Means “little man"; somatotopic organization at the motor and sensory cortices. 

Special Systems 
Motor System 

Primary motor cortex: Precental gyrus (Brodmann area 4). 

Premotor area: Lateral surface of Brodmann area 6. 

Involved in body posture. 

Work through reticulospinal, tectospinal, and rubrospinal tracts. 



figure 14-19. Diagram of the structure of the cerebral cortex. 


A: Golgi neuronal stain. B: Nissl cellular stain. C: Weigart myelin stain. D: Neuronal connections. Roman and Arabic numerals 
indicate the layers of the isocortex (neocortex); 4, external line of Baillarger (line of Gennari in the occipital lobe); 5b, internal 
line of Baillarger. (A, B, and C reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 10-10.) 
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Area 4: 

Area 6: Principal Areas 3-1-2: 



Area 4: 



figure 14-20. Medial and lateral aspects of the cerebrum. 

The cortical areas are shown according to Brodmann with functional localizations. (Reproduced, with permission, from Wax- 
man SG. Clinical Neuroanatomy , 25th ed. New York: McGraw-Hill, 2003: Figures 10-12A & 10-12B.) 


Supplementary motor area: Medial surface of Brodmann area 6. 

Involved in complex movements 

Lesion of this area is associated with global akinesia, ideomotor apraxia 

Somatosensory System 

Primary sensory cortex (Brodmann areas 3, 1, 2). 





figure 14-21. Motor homunculus. 

(Reproduced, with permission, from Waxman SG. Clinical 
Neuroanatomy , 25th ed. New York: McGraw-Hill, 2003: 
Figure 10-14.) 


figure 14-22. Sensory homunculus. 

(Reproduced, with permission, from Waxman SG. Clinical 
Neurology , 25th ed. New York: McGraw-Hill, 2003: Figure 
10-15.) 
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Lesion at the optic chiasm (in 
particular a pituitary tumor or 
mass) can cause a bitemporal 
hemianopsia. 



If Wilbrand's knee (an 
anterior deflection of the 
decussating fibers from the 
inferior nasal retina) is 
lesioned, then a superior 
temporal quadrantopia 
contralateral to the lesion will 
result 



Lesion at optic tract leads to a 
contralateral homonymous 
hemianopsia. 



Lesion of Meyer's loop -» 
contralateral superior 
homonymous quadrantopsia. 
Lesion of mesial parietal lobe 
-»contralateral inferior 
homonymous quadrantopsia. 


Visual System (Figure 14 - 23 ) 

Retina: Detects light and transmits images from the nasal and temporal 
fields. 

Optic nerve fibers from the temporal fields cross at the optic chiasm. 

Optic tracts: Nerve fibers past the chiasm. 

Lateral geniculate nucleus (LGN): Posterior thalamic nucleus, receives all 
info from optic tract except the extrageniculate pathway. 

Extrageniculate pathway goes straight to the brain stem structures such 
as the superior colliculus and pretectal area. Therefore, lesion of the 
LGN spares pupillary function but they can also caused a contralateral 
homonymous hemaniopsia. 

LGN has six separate nuclear layers: Layers 1, 4, 6: Receive crossed fi¬ 
bers. Layers 2, 3, 5: Receive uncrossed fibers. 

Optic radiations: 

Parietal radiations: From superior retinal quadrants that detect informa¬ 
tion from the inferior visual fields. 

Temporal radiations (Meyer's loop): From inferior retinal quadrants 
that detect information from the superior visual fields. 



Visual fields 


Lens 


Retina 


Optic chiasm 


Visual cortex 


Edinger-Westphal 
nuclei 


Optic tract 


Lateral geniculate body 

Temporal lobe 
portion of radiation 


Optic radiation 


Ciliary ganglion 


Optic nerve 


figure 14-23. Visual system. 

(Reproduced, with permission, from Waxman SG. Clinical Neuro anatomy, 25th ed. New York: 
McGraw-Hill, 2003: Figure 15-14.) 
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Primary visual cortex (Brodmann area 17): Occipital lobe. 

Below the calcarine fissure (lingual gyrus) —» superior visual field. 
Above the calcarine fissure (cuneus) —» inferior visual field. 


Other Lesions Associated with Visual System 

Anton's syndrome: Bilateral damage to occipital lobes —» complete blind¬ 
ness. Patients deny that they are blind. Associated with stroke, posterior re¬ 
versible leukoencephalopathy, and increased intracranial pressure (leads to 
compression of PCAs). 

Balint's syndrome: Bilateral lesions of the lateral occipitoparietal cortex, 
associated with watershed infarcts. Triad of paralysis of visual fixation, op¬ 
tic ataxia, and simultanagnosia. 

Prosopagnosia: Bilateral (or large unilateral) lesion of the ventral occipito¬ 
temporal lobes. Leads to an inability to recognize faces. 

Akinetopsia: Inability to perceive moving objects, but objects can be rec¬ 
ognized once they are stationary. Lesion of the association visual cortex at 
Brodmann area 37 (visual area V). 


Auditory System (Figure 14-24) 

Cochlea and organ of Corti transmit information to the acoustic portion of 
CN VIII and then synapse in the cochlear nuclei. 

Fibers from cochlear nuclei: 

Dorsal —> cross the pontine tegmentum —> contralateral lateral lemniscus. 
Ventral —» synapse bilaterally in superior olivary nucleus complex —» 
bilateral lateral lemnisci. 

Inferior colliculus: Receives fibers from the lateral lemniscus. 

Medial geniculate nucleus: Receives fibers from the inferior colliculus in 
the brachium of the inferior colliculus. 

Primary auditory cortex (Brodmann area 41): Receives relay fibers from the 
medial geniculate nucleus as the auditory radiations. 


Vestibular System (Figure 14-25) 

Vestibular End Organs 

Transmit information by the vestibular portion of CN VIII. 

Utricle and saccule: Respond to linear acceleration. 

Semicircular canal (superior, lateral, and posterior): Responds to angular 
acceleration and deceleration. 



Crossing fibers from superior 
olivary nucleus complexes 
occupy the trapezoid body 
The superior olivary nucleus is 
responsible for localizing 
sounds horizontally in space. 



Because the auditory pathway 
above the cochlear nuclei 
represents parts of the sound 
input to both ears, a unilateral 
lesion in the lateral lemniscus, 
medial geniculate body, or 
auditory cortex does not result 
in marked loss of hearing on 
the ipsilateral side. 



Vestibular Nuclei 

Divided into four nuclei that receive and transmit separate information. 

1. Superior: 

Input: Semicircular canals, flocculonodulus, uvula. 

Output: Ocular motor nuclei. 

2. Medial 

Input: Semicircular canal, flocculonodulus, uvula. 

Output: Ocular motor nuclei, cerebellar cortex, medial vestibulospi¬ 
nal tract. 


227 


NEUROANATOMY/CLINICAL 



NEUROANATOMY/CLINICAL 



To superior 



FIGURE 14-24. Auditory system. 

(Reproduced, with permission, from Waxman SG. Clinical 
Neuroanatomy , 25th ed. New York: McGraw-Hill, 2003: 
Figure 16-6.) 



FIGURE 14-25. Vestibular system. 

(Reproduced, with permission, from Waxman SG. Clinical 
Neuroanatomy , 25th ed. New York: McGraw-Hill, 2003: 
Figure 17-2.) 


3. Inferior 

Input: Saccule, fastigial nucleus. 

Output: Ocular motor nuclei, cerebellar cortex, lateral vestibulospi¬ 
nal tract. 

4. Lateral 

Input: Utricle, anterior vermis, fastigial nucleus. 

Output: Lateral vestibulospinal tract. 



Olfactory hallucinations: Can 
be seen in seizures of the 
mesial temporal lobe or 
uncus. 


Olfactory System 

Cortex components are located near the uncus of the temporal lobes. 
Olfactory bulb —» olfactory tracts (medial and lateral olfactory stria). 

Lateral olfactory stria —» pyriform and entorhinal cortex, parts of 
amygdala. 

Pyriform cortex —» (thalamus) —» frontal lobe; this tract is responsible 
for conscious detection of odors. 

Medial olfactory stria —» anterior olfactory nucleus (which communi¬ 
cates back to the olfactory bulbs) and anterior perforated substance; ol¬ 
factory reflex reactions. 


Gustatory System 

Involves taste from tongue and palate: 

Taste sensation: Anterior two-thirds of tongue comes from the chorda tym- 
pani (branch of CN VII), posterior one-third of tongue comes from CN 
IX, and palate/epiglottis comes from CN X. 
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Taste fibers —» nucleus solitarius (in medulla) —> ventral posteromedial 
thalamus —> primary gustatory cortex in the opercular and insural regions 
of the frontal lobes, secondary gustatory cortex in caudolateral orbitofron- 
tal cortex, amygdala, hypothalamus, and basal forebrain. 


Limbic System (Figure 14-26) 

Involves emotions, memory, fear, homeostasis, unconscious drives, and ol¬ 
faction. 

Hypothalamus: Homeostasis, autonomic/neuroendocrine function. 
Olfactory cortex: Olfaction. 

Hippocampal formation: Memory. 

Amygdala: Fear, emotions. 

Primarily located in medial and ventral portions of the frontal and tempo¬ 
ral lobes. 

See Table 14-13 for major limbic pathways. 

Hippocampal formation: Primary functions in memory. 

Includes hippocampus, dentate gyrus, and subiculum. 

Circuitry of the hippocampal formation (Figure 14-27) includes four 
different pyramidal cell sectors at the cornu ammonis (CA). In order 
they are: CA } (closest to subiculum), CA 2 , CA 3 , CA 4 (within hilus of 
dentate gyrus). 

Granule cells of the dentate gyrus send axons (mossy fibers) that terminate 
on pyramidal neurons in the CA 3 region of the hippocampus. 

These neurons, in turn, project to the fornix, which is a major efferent 
pathway. 

Collateral branches (termed Schaffer collaterals) from the CA 3 neurons 
project to the CAj region. 



Sommer sector (CA1 and 
CA2) are prone to ischemic 
damage in watershed injuries. 
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FIGURE 14-26. Sagittal diagram of the limbic system. 

A: Surface topography of the limbic system and associated prefrontal cortex. B: Connections of the limbic structures and their 
relation to the thalamus, hypothalamus, and midbrain tegmentum. The cortical parts of the limbic system, or limbic lobe, are 
interconnected by a septo-hypothalamic-mesencephalic bundle, ending in the hippocampus, and the fornix, which runs from 
the hippocampus back to the mamillary bodies, and by tracts from the mamillary bodies to the thalamus and from the thalamus 
to the cingulate gyrus. The Papez circuit is the internal component of this system. (Reproduced, with permission, from Ropper 
AH, Brown RH. Adams & Victors Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 443.) 
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table 14-13. Major Limbic Pathways 



Pathway 

Input 

Output 

Fornix 

Subiculum 

Hippocampus 

Hippocampal formation 

Medial septal nucleus 

Nucleus of diagonal band 

Medial and lateral mammillary nuclei; lateral septal 

nuclei 

Lateral septal nuclei 

Anterior thalamic nucleus 

Hippocampal formation 

Hippocampal formation 

Mammillothalamic tract 

Medial mammillary nucleus 

Anterior thalamic nucleus 

Cingulum 

Cingulate gyrus 

Parahippocampal gyrus 

Mammillotegmental tract 

Mammillary bodies 

Brainstem 

Stria medullaris 

Medial septal nuclei 

Habenula 

Anterior commissure 

Anterior olfactory nucleus 

Amygdala 

Anterior temporal cortex 

Contralateral anterior olfactory nucleus 

Contralateral amygdala 

Contralateral anterior temporal cortex 

Stria terminalis 

Corticomedial amygdala 

Amygdala 

Hypothalamus 

Septal nuces 

Medial forebrain bundle 

Amygdala, other forebrain structures 

Brainstem nuclei 

Brainstem nuclei 

Amygdala, other forebrain structures 

Perforant pathway 

Entorhinal cortex 

Dentate gyrus granule cells 

Alvear pathway 

Entorhinal cortex 

Hippocampal pyramidal cells 


Thalamus/Hypothalamus 

Diencephalon 

Thalamus: Relay point between subcortical structures and cerebral cor¬ 
tex and plays a major role in modulating cortical activity, large ovoid gray 
mass of nuclei that lies between third ventricle and the internal capsule. 
Short interthalamic adhesion (massa intermedia) that connects the thalami 
across the narrow third ventricle. (See Figure 14-28.) 

Hypothalamus: Autonomic and regulatory functions (eating, autonomic 
body temperature, H 2 0 balance, hormones, circadian rhythms, expression 
of emotion). 

Subthalamus: Lies between dorsal thalamus and tegmentum, consists of 
the subthalamic nucleus (see Table 14-14). 

Epithalamus: Consists of habenular trigones, pineal gland, habenular 
commissure. 


Hypothalamic Nuclei 

See Table 14-15. 
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figure 14-27. Hippocampal formation. 

Schematic illustration of the major connections to, within, and from the hippocampal for¬ 
mation. Dentate granule cells (DG) project to pyramidal neurons in the hippocampus. CA1 
through CA4 are sectors of the hippocampus. (Reproduced, with permission, from Waxman 
SG. Clinical IS! euro anatomy , 25th ed. New York: McGraw-Hill, 2003: Figure 19-10.) 


Internal Capsule/Basal Ganglia 

Internal Capsule 

Broad band of myelinated fibers that separates some of the basal ganglia 
from the thalamus and caudate nucleus. 

Consists of anterior limb, posterior limb, and genu. 

Anterior limb: Separates the putamen and globus pallidus from the cau¬ 
date nucleus. Contains the following fiber bundles: Thalamocortical 


Internal 


Anterior medullary 

nuclei lamina 




FIGURE 14-28. Diagrams of the thalamus. Oblique lateral and medial views. 


(Reproduced, with permission, from Waxman SG. Clinical Neuroanatomy , 25th ed. New York: 
McGraw-Hill, 2003: Figure 9-3.) 
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table 14-14. Thalamic Nuclei 



Type of Nucleus 

Thalamic Nucleus 

Motor 

VA/VL 


CM 

Sensory 

VPL 


VPM 


LGN 


MGN 

Limbic 

A 


DM 

Associational 

LD, LP 

Pulvinar 

Reticular 

Intralaminar 


and corticothalamic fibers that course between lateral thalamic nuclear 
group and frontal lobe cortex. Tracts, corticopontine tract. Fibers that 
run transversely from the caudate nucleus to the putamen. 

Posterior limb: Located between the thalamus and the lentiform nu¬ 
cleus. Contains the following fiber tracts: Corticobulbar and corticospi¬ 
nal tracts run in anterior one-half of the posterior limb, with fibers to 
the face at genu of the internal capsule. Corticorubral fibers from the 
frontal lobe cortex to the red nucleus accompany the corticospinal 
tract. Somatosensory fibers from thalamus to the postcentral gyrus of 
cortex lie in the posterior one-third of the posterior limb. (Face most 
anteriorly, then arm, and then the leg.) 

There is also an external and extreme capsule. 

Basal Ganglia (Figure 14-29) 

Collection of nuclei which participate in control of movement. 

Input: Descending motor information from the motor/premotor cortex. 
Output: Stops in motor thalamus (VA/VL) then to motor/premotor cor¬ 
tex (come from GF { and SN r ). 

Influence over the movements on the contralateral side of the body. 

Parts of the basal ganglia: 

1. Caudate nucleus. 

2. Lenticular nucleus: Putamen and globus pallidus. 

3. Globus pallidus: External and internal. 

4. Striatum: Caudate and putamen. 

5. Subthalamic nucleus: Junction of midbrain and diencephalon. 

6. Amygdala: Involved in the limbic system. 

7. Claustrum: Thin layer of gray matter lying between the extreme cap¬ 
sule and external capsule in the brain. Unknown function. 
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table 14 - 15 . Hypothalamic Nuclei 


Nucleus 

Function 

Lateral Hypothalamus 


Lateral hypothalamic nucleus 

Induces eating when stimulated. 

Lesion -»anorexia/starvation. 

Medial Hypothalamus 


Preoptic region 


Median preoptic nucleus 

Regulates release of gonadotropic hormones from adenohypophysis. 

Anterior nucleus 

Regulates temperature, stimulates parasympathetic system. 

Lesion -» hyperthermia. 

Lateral preoptic nucleus 

y-aminobutyric acid (GABA) and galanine projections that promote sleep 


onset. 

Supraoptic region 


Supraoptic nucleus 

Produces antidiuretic hormone (ADH) and oxytocin. 

Paraventricular nucleus 

Produces ADH, oxytocin, corticotropin-releasing hormone. 

Lesion —> diabetes insipidus. 

Suprachiasmatic nucleus 

Regulates circadian rhythms, receives direct input from the retina. 

Tuberal region 


Ventromedial nucleus 

Induces satiety. 

Lesion -» hyperphagia. 

Arcuate nucleus 

Projects to pituitary and influences hormone release from the anterior 

Mammillary region 

pituitary. Part of the dopamine system (prolactin-inhibiting factor). 

Mammillary nucleus 

Input from hippocampal formation via fornix. Projects to anterior nucleus of 


thalamus via mammillothalamic tract. 


Lesion —> Wernicke's encephalopathy, Korsakoff's pychosis. 

Dorsomedial nucleus 

Involved in behavior control, when stimulated leads to violent behavior in 


animals. 

Posterolateral nucleus 

Induces wakefulness via diffuse orexin/hypocretin projections. Projects to 


cholinergic and monoaminergic neurons in brain stem and lateral preoptic 

nucleus. 

Posterior Hypothalamus 


Posterior hypothalamic nucleus 

Involved in thermoregulation. 

Lesion -> heat loss and inability to regulate temperature. 



Motor Control Pathways (Figures 14-30 and 14 - 31 ) 

Direct pathway: Inhibitory outputs from the striatum act to remove the 
tonic inhibition of GP/SN r output and allow the motor command to be 
executed (disinhibition). 

Indirect pathway: Outputs from the striatum project to GP e , which in turn 
inhibits STN. Net effect is to increase the level of inhibition and effectively 
prevent GP/SN r output and prevent execution of the motor command. 


233 


NEUROANATOMY/CLINICAL 



NEUROANATOMY/CLINICAL 


Caudate nucleus 



Thalamus 



Amygdaloid 
nucleus 


Putamen and 
globus pallidus 


LATERAL VIEW 

Caudate nucleus Thalamus 


Thalamus 




Amygdala 
FRONTAL SECTION 


HORIZONTAL SECTION 


FIGURE 14-29. Basal ganglia. 


(Reproduced, with permission, from Ganong WF. Review of Medical Physiology , 22nd ed. New York: McGraw-Hill, 2003: 213.) 


Normal Functional Anatomy of Motor Cortex Basal 
Ganglia and Thalamus 



Motor Output 


figure 14-30. Functional anatomy of the striatum. 

Diagram of the main neurotransmitter pathways and their effects in the cortical basal ganglia- 
thalamic circuits. (Reproduced, with permission, from Ropper AH, Brown RH. Adams & Vic¬ 
tors Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 59.) 
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Motor Output 


figure 14-31. Functional anatomy and Parkinson's disease. 

Corresponding physiologic state as conceptualized in Parkinson’s disease, in which hypokinesia 
is the main finding as a result of reduced dopamine input from the substantia nigra and pars 
compacta to the striatum via the direct pathway, which results in withdrawal of inhibitory activ¬ 
ity of the globus pallidus and, in turn, increased inhibitory drive on the thalamic nuclei, which 
reduces input to the cortical motor system. (Reproduced, with permission, from Ropper AH, 
Brown RH. Adams & Victor’s Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 
59.) 


Striatum Projections 

D 2 receptors are mostly found on enkephalin containing striatal neurons, 
inhibiting the “indirect” pathway. 

D } receptors are found on substance P containing striatal neurons that par¬ 
ticipate in the “direct” pathway. 


PERIPHERAL NERVOUS SYSTEM 


Peripheral Nerve Organization 

Lies outside of the brain and spinal cord. Composed of the cranial nerves 
and 31 pairs of spinal nerves. 

Important nerve groups include cervical plexus, brachial plexus, and lum¬ 
bosacral plexus. 

In addition to the motor and sensory nerves, there is the autonomic nervous 
system, which is divided into the sympathetic and parasympathetic systems. 


Anatomy of a Nerve 

A nerve consists of the nerve fibers plus the connective tissue associated with 
the nerve. (Figure 14-32). 

Endoneurium: Connective tissue surrounding one nerve fiber. 
Perineurium: Connective tissue surrounding one nerve fascicle. 
Epineurium: Connective tissue surrounding one several nerve fascicles. 



■ Parkinsonism: 

Degeneration of substantia 
nigra pars compacta. Leads 
to rest tremor, rigidity, 
bradykinesia, and postural 
instability. 



■ Hemiballism: 

Damage to the 
subthalamic nucleus. Leads 
to contralateral violent limb 
movement (ballismus). 



Cancer cells can infiltrate the 
perineurium and cause 
symptoms of neuropathy. This 
can be seen primarily in 
patients with skin cancer and 
often affects the cranial 
nerves. 
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FIGURE 14-32. Cross-section of a thick nerve showing the epineurium, perineurium, 
and endoneurium. 

(Also see Color Plate.) The myelin sheath that envelops each axon was partially removed by the 
histological technique. PT stain. Medium magnification. (Reproduced, with permission, from Jun- 
queria LC. Basic Histology Text & Atlas, 11th ed. New York: McGraw-Hill, 2005: Figure 9-34.). 


Nerve Fiber Types 

See Table 14-16. 


Motor Neuron with Axon 

See Figure 14-33. 


Cervical Plexus 

Plexus of the motor roots of C1-C4. Share some innervation with the ac¬ 
cessory nerve and hypoglossal nerve. 

Located deep to the sternocleiodomastoid muscle. Because of the deep lo¬ 
cation, it is rarely subject to injury. 

Provides innervation to the scalenes, lower trapezius, diaphragm, muscles 
of the neck. 

Ansa cervicalis is loop of nerves that is part of the cervical plexus. Superior 
root from Cl supplies the superior belly of the omohyoid muscle and the 
inferior root from C2 and C3 innervate the sternohyoid and sternothyroid 
muscles. 


Brachial Plexus (Figure 14-34) 

Plexus of the motor and sensory roots from C5 to Tl. 

Extends from the cervical roots through the neck below the clavicle and 
into the axilla. The subclavian artery runs parallel with the trunks, divi¬ 
sions, cords, and branches. 

■ Roots: Five —C5, C6, C7, C8, and Tl. 

Trunks: Three —superior or upper (C5-06), middle (C7), and inferior or 
lower (C8-T1). 
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TABLE 14-16. Nerve Fiber Types 





Fiber 


Spike 

Absolute 




Diameter 

Conduction 

Duration 

Refractory 


Fiber Type 

Function 

(pm) 

Velocity (m/s) 

(ms) 

Period (ms) 

A 


a 

Proprioception 

Somatic motor 

12-20 

70-120 

0.4-0.5 

0.4-1 


p 

Touch, pressure, motor 

5-12 

30-70 




y 

Motor to muscle spindles 

3-6 

15-30 




5 

Pain, cold, touch 

2-5 

12-30 



B 


Preganglionic autonomic 

<3 

3-15 

1.2 

1.2 

C 


Dorsal root 

Pain, temperature, reflex 

0.4-1.2 

0.5-2 

2 

2 



response 






Sympathetic 

Postganglionic 

sympathetics 

hO 

T 

hO 

o 

0.7-2.3 

2 

2 


Note: A and B fibers are myelinated; C fibers are not myelinated. 



Divisions: Six —anterior and posterior of each trunk. 

■ Cords: Three —lateral (C5-T1), posterior (C5-C8), and medial (C8-T1). 
Branches: Nerves that emerge from the cords. 

Brachial Neuritis (Parsonage-Turner Syndrome) 

Rare clinical syndrome involving an inflammatory reaction to the nerves in 
the brachial plexus. Can present with severe pain in the shoulder region, mild 
fever, and weakness in the muscles of the upper trunk. Weakness usually de¬ 
velops over 2 weeks. Etiologies include viral infection, bacterial infection, 

Cell body 



figure 14-33. Motor neuron with axon. 


(Reproduced, with permission, from Ganong WF. Review of Medical Physiology, 22nd ed. New 
York: McGraw-Hill, 2003: 52.) 
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Upper ar -J Low*r 
(CS.6) 


figure 14-34. The brachial plexus. 

Organization of the roots, trunks, divisions, and cords, as well as root origins of peripheral 
nerves. (Reproduced, with permission, from Brunicardi FC, Anderson DR, Billiar TR, Dunn 
DL, Hunter JG, Matthews JB, Poliok RE, Schwartz JT. Schwartzs Principles of Surgery , 8th ed. 
New York: McGraw-Hill, 2005: Figure 43-6.) 



Martin-Gruber anastomosis: 
Communicating branch from 
the anterior interosseous 
nerve to the ulnar nerve in the 
forearm. It supplies the 
adductor pollicis, abductor 
digiti minimi\ and first dorsal 
interosseous muscles. Occurs 
in 15-30% of the population 
and it is considered a normal 
variant. 


trauma, childbirth, vaccinations, rheumatologic illness, surgery. There is a 
very rare genetic form that is autosomal dominant and localizes to the SEPT9 
gene on chromosome 17q. Treatment is usually symptomatic and most pa¬ 
tients recover after 2 years. 

Nerves of the Brachial Plexus 

See Table 14-17. 

Lesions of the Brachial Plexus 
Lesions of the Trunk 

Erb-Duchenne paralysis: Involves the upper trunk. Occurs during trauma 
or during traction of the arm at birth. Associated with birth trauma involv¬ 
ing maternal obesity and large babies. Called the “waiter's tip" palsy. 

Roots involved: C5, C6. 

Nerves affected: Suprascapular nerve, C5 and C6 portions of lateral 
cord and posterior cord, lateral antebrachial cutaneous nerve. 

Actions lost: Shoulder abduction, elbow flexion. 

Arm is internally rotated at shoulder, with an extended elbow and pronated 
forearm. Deep tendon reflexes at the biceps and brachioradialis are lost. 
Klumpke's paralysis: Involves the lower trunk. Can occur as a consequence 
of breech delivery (associated with shoulder dystocia), apical tumors (such 
as Pancoasfs tumor), trauma to the shoulder. Often called the “claw hand" 
palsy. 

■ Roots involved: C8, Tl. 

Actions lost: Finger flexion and intrinsic hand movements, weakness of 
triceps and extensor digitorum communis. 
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table 14-17. Nerves of the Brachial Plexus 


Nerve 

Origin 

Spinal 

Level 

Muscles Innervated 

Sensory 

Components 

Dorsal scapular 

From C5 root 

C5 

Rhomboids 


Long thoracic 

From C5-C7 roots 

C5-C7 

Serratus anterior 


Suprascapular 

From upper trunk 

C5, C6 

Supraspinatus 

Infraspinatus 


Nerve to subclavius 

From upper trunk 

C5, C6 

Subclavius 


Lateral pectoral 

From lateral cord 

C5-C7 

Pectoralis major (primarily the 
clavicular head) 


Lateral antebrachial 

cutaneous 

From lateral cord 



Skin of the lateral 

forearm 

Musculocutaneous 

From lateral cord 

C5-C7 

Biceps (C5, C6) 

Brachialis 

Coracobrachialis 


Median 

From lateral, medial, 
and posterior cords 

C5-T1 

Pronator teres (C6, C7) 

Flexor carpi radialis (C6, C7) 

Flexor digitorum superficalis 
(C7-T1) 

Abductor pollicis brevis (C8, Tl) 
Oppopens pollicis (C8, Tl) 

First lumbrical interosseous (with 
ulnar) (C8, Tl) 

Thumb, first and 
second digits, and 
one-half of third digit 
Ventolateral part of 
palm 

Anterior interosseous 

Deep branch of the 

median nerve 

C7, C8 

Flexor pollicis longus 

Flexor digitorum profundus (1, II) 
Pronator quadratus 


Medial pectoral 

From medial cord 

C8, T1 

Pectoralis minor 

Pectoralis major 


Medial antebrachial 

cutaneous 

From medial cord 

C8, T1 


Skin to the medial 

forearm 

Ulnar 

From medial cord 

C7-T1 

Flexor carpi ulnaris (C7-T1) 

Flexor digitorum profundus (III, IV) 
(C7, C8) 

Abductor digiti minimi (C8, Tl) 

Flexor digit minimi (C8, Tl) 

First dorsal interosseous (C8, Tl) 
Second palmar interosseous (C8, 

Tl) 

Adductor pollicis (C8, Tl) 

One-half of the 

fourth and fifth digits 

and ventral side of 

palm 
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table 14-17. Nerves of the Brachial Plexus (continued) 


Nerve 

Origin 

Spinal 

Level 

Muscles Innervated 

Sensory 

Components 

Thoracodorsal 

From posterior cord 

C6-C8 

Latissimus dorsi 


Subscapular 

From posterior cord 

C5, C6 

Teres major 

Subscapularis 


Axillary 

From posterior cord 

C5, C6 

Deltoids 

Teres minor 

Small part of the 

lateral shoulder 

Radial nerve 

From posterior cord 

C5-T1 

Triceps (C6-C8) 

Brachioradialis (C5, C6) 

Extensor carpi radialis (C5, C6) 
Supinator (C6, C7) 

Most of the back of 

the hand, including 

the web of skin 

between the thumb 

and index finger 

Posterior 

interosseous 

Branch from the radial 

nerve 

C7, C8 

Extensor carpi ulnaris (C7, C8) 
Extensor digitorum(C7, C8) 

Abductor pollicis longus (C7, C8) 
Extensor pollicis longus (C7, C8) 
Extensor pollicis brevis (C7, C8) 


Posterior antebrachial 

cutaneous 

Branch from the radial 

nerve 



Skin to the dorsal 

surface of the 

forearm 



On electromyographic testing, 
one can have fibrillation 


Arm is slightly flexed at the elbow and wrist, and the hand appears flac¬ 
cid and atrophied. There is sensory loss involving the hand and medial 
forearm. 

If the T1 root is involved, there can be a Horner's syndrome present. 
Middle trunk lesion: Very rare. Usually occurs with other lesions of the bra¬ 
chial plexus. Looks similar to a C7 root injury. 


potentials with nerve root Lesions of the Cords 


injury (not all the time) but 
fibrillation potentials are 
absent if the brachial plexus is 
injured. 


Involved with lesions below the clavicle. This can be seen in trauma such as 
shoulder dislocation or clavicular fractures. 

Posterior cord: Weakness in upper-extremity extensors and shoulder abduc¬ 
tion. Sensory loss over the posterior part of the arm and hand. 

Medial cord: Weakness in most small hand muscles and some loss of fin¬ 
ger flexion. Sensory loss over the medial aspect of the forearm. 

Lateral cord: Weakness in upper-extremity flexors (except finger flexion). 
Sensory loss involves the lateral forearm. 


Thoracic Outlet Syndrome 

Due to compression of the lower part of the brachial plexus by a cervical rib 
or band. The subclavian artery and vein can also be compressed. This leads to 
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pain and paresthesias in the medial aspect of forearm and the fourth and fifth 
digits of the hands. Weakness in the intrinsic hand muscles can be present. 
Ulnar nerve is primarily affected. Treatment is usually surgical. 


Lumbosacral Plexus (Figure 14-35) 

Plexus of motor and sensory nerves from LI to S2. It is formed from the 
lumbar and sacral plexi. 

Travels from the upper lumbar area to the sacrum. 

Lumbar plexus (T12-L4) sits within the psoas muscle and anterior the ver¬ 
tebral process. 

Sacral plexus (S1-S4) sits between the pelvic fascial layer and piriformis 
muscle. 


Lesions of the Lumbosacral Plexus 


Etiologies include tumor involvement via compression or invasion, radiation 
damage, puerperal and postpartum complications, retroperitoneal pathology 
including hematomas or abscesses. In contrast to brachial plexus lesions, 
trauma is not a common cause of damage to the lumbosacral plexus. 

The earliest symptom is usually pain in the distribution of the nerves in¬ 
volved and then weakness is a later finding. 

Upper plexus lesions: Primarily involve the lumbar plexus. Weakness 
would be present in thigh flexion and adduction and leg extension. Sen¬ 
sory loss would be over the anterior thigh and leg. 

Lower plexus lesions: Primarily involve the sacral plexus. Weakness would 
be present in the posterior thigh, leg, and foot. Sensory loss involves the SI 
and S2 distribution. 



Pain is usually a presenting 
factor in lumbosacral plexus 
injury caused by cancer 
invasion but not by radiation . 




figure 14-35. The lumbosacral plexus. 

Lumbar plexus (left) and sacral plexus (right). The lumbosacral trunk is the liaison between the 
lumbar and the sacral plexuses. (Reproduced, with permission, from Ropper AH, Brown RH. 
Adams & Victor’s Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 1169.) 
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Nerves of the Lumbosacral Plexus 

See Table 14-18. 



Meralgia Paresthetica 

Syndrome involving pain, burning, numbness, and paresthesias at the anterolat¬ 
eral thigh. Usually due to entrapment of lateral femoral cutaneous nerve. Eti¬ 
ologies include obesity, tight clothing, pregnancy, physical exercise (yoga/pilates 
positions), diverticulitis, uterine tumors. Treatment is usually risk factor reduc¬ 
tion and symptomatic. Surgery can be performed to release the entrapment. 

Accessory Peroneal Nerve 

Common anomaly involving a branch from the superficial peroneal nerve 
that innervates the extensor digitorum brevis in addition to the regular inner¬ 
vation by the deep peroneal nerve. On nerve conduction studies, the com¬ 
pound action potential is larger with stimulation at the knee than at the ankle 
because the stimulation at the knee is coming from the deep and superficial 
branches of the peroneal nerve. 


Dermatomes 

See Figures 14-36 and 14-37. 


AUTONOMIC NERVOUS SYSTEM 


The autonomic nervous system (Figure 14-38) is a special subsection of the 
nervous system that has both efferent and afferent components that control 
pupil size, lacrimation, salivation, blood pressure, heart rate, urination, bowel 
control, and sexual function.lt is organized as preganglionic and postgangli¬ 
onic neurons. 


table 14-18. Nerves of the Lumbosacral Plexus 


Nerve 

Spinal 

Level 

Muscles Innervated 

Sensory Component 

Iliohypogastric 

T12, LI 


Skin over the hypogastric and gluteal 
regions 

Ilioinguinal 

LI 


Skin over the upper/medial part of 
thigh; skin covering the root of the penis 
and scrotum or the mons pubis and 
labia majora 

Lateral femoral 

cutaneous 

L2, L3 


Skin over the anterolateral thigh 

Genitofemoral 

LI, L2 

Cremaster 

Skin over the upper part of the femoral 
triangle; skin over the scrotum or the 
mon pubis and labia majora 
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table 14-18. Nerves of the Lumbosacral Plexus (continued) 



Spinal 



Nerve 

Level 

Muscles Innervated 

Sensory Component 

Femoral 

L1-L4 

Iliopsoas (L1-L3) 

Skin over the anteromedial aspect of 



Quadriceps femoris (L2-L4) 

thigh, knee, and lateral calf 

Obturator 

L2-L4 

Adductor (external obturator, 
pectineus, adductor longus, adductor 
brevis, adductor magnus, gracilis) 

Skin over the lateral aspect of the thigh 

Superior gluteal 

L4-S1 

Gluteus medius/minimus (L4-S1) 

Tensor fascia lata 


Inferior gluteal 

L5-S2 

Gluteus maximus (L5-S2) 


Sciatic 

L5-S2 

Hamstrings: Semitendinous, 

Skin over the foot and the postolateral 



semimembranosus, biceps (L5-S2) 

aspect of the calf 

Tibial (comes off of 

L4-S2 

Gastrocnemius (SI, S2) 


sciatic) 


Soleus (SI, S2) 

Tibialis posterior (L4, L5) 

Flexor digitorum longus, flexor hallucis 
longus (L5-S2) 


Medial and lateral 

SI, S2 

Small muscles of the feet (SI, S2) 

Soles and toes (medial does medial 

plantar (comes off of 
tibial) 



portion, lateral does lateral portion) 

Common peroneal 


See deep and superficial portions 

Skin over the postolateral aspect of the 
calf and top of the foot 

Deep peroneal 

L5, SI 

Tibialis anterior 

Skin between the webs of the great toe 



Extensor digitorum longus 

Extensor hallucis longus 

Extensor digitorum brevis 

and second toe 

Superficial peroneal 

L5, SI 

Peroneus longus 

Peroneus brevis 


Sural (comes off of 
common peroneal and 
tibial) 



Skin over the lateral aspect of the foot 

Calcaneal branch 

(comes off of distal 
tibial nerve) 



Skin over the sole of the foot 
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Peripheral nerve 


Nerve root 




FIGURE 14-36. Dermatomes and cutaneous innervation patterns, anterior view. 

(Reproduced, with permission, from Aminoff MJ, Simon RR Clinical Neurology , 6th ed. New 
York: McGraw-Hill, 2005: Figure 6-4A.) 
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Nerve root 


Peripheral nerve 



Great occipital 

Lesser occipital 
Great auricular 


Posterior rami of cervical nerves 

Supraclavicular 

Axillary 

Lateral cutaneous nerve of arm 
Posterior cutaneous nerve of arm 
Medial cutaneous nerve of arm 

Lateral cutaneous nerve of forearm 
Posterior cutaneous nerve of forearm 
Medial cutaneous nerve of forearm 

Posterior lumbar rami 

Posterior sacral rami 

Radial 

Median 

Ulnar 

Lateral femoral cutaneous 
Obturator 

Anterior femoral cutaneous 

Posterior femoral cutaneous 
Lateral cutaneous nerve of calf 

Superficial peroneal 
Saphenous 

Sural 


Calcaneal 

Lateral plantar 
Medial plantar 


figure 14-37. Dermatomes and cutaneous innervation patterns, posterior view. 

(Reproduced, with permission, from Aminoff MJ, Simon RR Clinical Neurology , 6th ed. New 
York: McGraw-Hill, 2005: Figure 6-4B.) 
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FIGURE 14-38. Autonomic nervous system. 


(Reproduced, with permission, from Ganong WF. Review of Medical Physiology , 22nd ed. New York: McGraw-Hill, 2003: 225.) 
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Sympathetic (“flight or fight" system): Dilates the pupils, increases heart 
rate, decreases blood flow to the gastrointestinal (GI) tract, dilates the bron¬ 
chioles, controls ejaculation. 

Preganglionic neurons: Intermediolateral cell column from T1-L3 spi¬ 
nal cord segments 

Postganglionic neurons: sympathetic chain 
Parasympathetic (“rest response"): Contracts the pupils, decreases heart 
rate, increases blood flow to the GI tract, stimulates salivary gland secre¬ 
tion, stimulates erection. 

Preganglionic neurons: Medullary nuclei (dorsal motor nucleus of the 
vagus, superior salivatory nucleus, inferior salivatory nucleus), midbrain 
nucleus (Edinger-Westphal nucleus), sacral parasympathetic nucleus 
from S2-S4 spinal cord segments. 

Postganglionic neurons: Ganglia close the end organ (ciliary ganglion, 
pterygopalatine ganglion, submandibular ganglion, otic ganglion, ter¬ 
minal (intramural) ganglia). 



Patients with parasympathetic 
dysfunction have poor to no 
pupillary response to light but 
patients with Horner's 
syndrome have a normal 
pupillary reaction to light. 


Autonomic Dysreflexia 

Disruption of the autonomic reflex arc due to a spinal cord lesion at or above 
T6. Clinical findings include hypertension; bradycardia; sweating above level 
of spinal injury; piloerection and cold, clammy skin below level of spinal in¬ 
jury; facial flushing; skin flushing above level of spinal injury; rhinorrhea; 
nausea; and headache. Attacks are usually precipitated by noxious stimuli 
below the level of the spinal injury such as urinary tract infections, bladder 
distention, constipation, or sacral decubitus ulcers. Treatment is blood pres¬ 
sure control and prevention/treatment of noxious stimuli, jury; facial flushing; 
skin flushing above level of spinal injury; rhinorrhea; nausea; and headache. 
Attacks are usually precipitated by noxious stimuli below the level of the spi¬ 
nal injury such as urinary tract infections, bladder distention, constipation, or 
sacral decubitus ulcers. Treatment is blood pressure control and prevention/ 
treatment of noxious stimuli. 
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STROKE AND CRITICAL CARE 


ISCHEMIC STROKE 



• A 69-year-old male presents with acute onset of left-sided weakness. When 

I \ he woke up, he was unable to get out of bed. He called for his wife, who 
found him confused and unable to move his left side. He was in his usual 
state of health prior to going to bed. 

On exam, his head and gaze are deviated to the right. Cranial nerves II through 
XII demonstrate left sided lower facial droop with diminished gag. Motor exami¬ 
nation shows 0/5 strength in the left arm and leg with increased tone. Right-sided 
strength is 5/5 throughout. Reflexes are 3+ in the left arm and leg, 2+ in the right 
arm and leg, and Babinski is present in the left foot. The patient seems to neglect 
his left hand. His speech is monotone, but there does not appear to be any apha¬ 
sia. What is the differential diagnosis? What tests should be done? 

This is a dense, left hemiplegia with left neglect, confusion, and lack of normal 
prosody and speech with some confusion. It is a classic presentation for a right 
middle cerebral artery infarction. This artery supplies the right posterior frontal 
lobe, the right parietal lobe, and the right anterior temporal lobe. A CT should be 
done immediately to make sure this is not a hemorrhagic stroke. He is not a tissue 
plasminogen activator (tPA) candidate because it is > 3 hours since his symptoms 
started. The workup should include a search for an embolic source, such as evi¬ 
dence of a recent myocardial infarction (Ml) or large-vessel arteritis. His treatment 
should include an antiplatelet medication. 



Middle cerebral artery (MCA) 
strokes are the most common 
embolic strokes. 


Ischemic stroke is defined as the sudden onset of a focal neurological deficit 
referable to the central nervous syndrome. 

The four causes of ischemic stroke are embolism, hypoperfusion, arterial 
thrombosis, and venous thrombosis. 

Embolic strokes are maximal at onset, more likely to be multiple, and 
more likely to be associated with headache. 

Red flags for embolic disease: Atrial fibrillation, dilated cardiomyopathy, 
thrombophilic states, patent foramen ovale, and recent cardiac procedures 
Thrombotic strokes are more likely to have a progressive or stuttering 
course and may be sensitive to fluctuations in blood pressure. 

Headache associated with embolic stroke tends to be temporal in middle 
cerebral artery strokes and retro-ocular in posterior circulation strokes. 
Tacunar strokes may be embolic or thrombotic and are more likely to have 
a stuttering course. 

Posterior circulation strokes, particularly involving the basilar artery terri¬ 
tory, are more likely to have a slowly evolving course over several hours, 
with progressive loss of brain stem nuclei due to thrombus propagation. 
Watershed strokes, especially from large-vessel insufficiency (carotid near¬ 
occlusion), typically have a progressive or stepwise course, with deficits ac¬ 
cumulating over hours to days. 


Symptoms of Stroke Syndromes by Location 

Anterior Circulation Stroke Syndromes 

Middle cerebral artery (MCA) stroke: 

Ml occlusion: usually embolic: face/arm/leg hemiplegia (due to infarc¬ 
tion of the internal capsule); hemianesthesia; homonymous hemiano- 
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pia (due to infarction of the lateral geniculate body); eye deviation to¬ 
ward the lesion; aphasia or anosagnosia/neglect. 

Superior division: Weakness and sensory loss (arm > leg), motor apha¬ 
sia, eye deviation toward the lesion. 

Inferior division: Superior quadrantanopia or homonymous hemiano- 
pia; sensory aphasia or neglect; lesions to nondominant parietal lobe 
may cause an isolated agitated delirium. 

Bilateral perisylvian strokes (anterior opercular): Facio-glosso-pharyngo- 
masticatory diplegia (anarthria without aphasia). 

Anterior cerebral artery (ACA) stroke: 

Supplies anteromedial frontal lobe, anterior four-fifths of corpus callo¬ 
sum. 

Deep branches supply anterior limb of internal capsule, inferior head 
of caudate, anterior globus pallidus. 

Both ACAs may arise from a single ACA origin, occlusion of which 
—» paraplegia, incontinence, abulia, motor aphasia, and personality 
changes (abulic, psychomotor slowing, depression). 

Anterior choroidal artery: Direct branch of the internal carotid artery 
(ICA). Supplies the internal segment of the globus pallidus and poste¬ 
rior limb of the internal capsule and optic tract. Occlusion —» hemiple¬ 
gia, hemisensory loss, and homonymous hemianopia, sparing cognition 
and language. 

Gerstmann syndrome: Dominant inferior parietal lobule/angular gyrus 
stroke —» finger agnosia, left/right confusion, acalculia, agraphia (see 
Table 15-1). 

Lacunar Syndromes 

See Table 15-2. 



Posterior Circulation Stroke Syndromes 

See Table 15-3. 


Cranial Nerve Localization 

For details of cranial nerve lesions, see Chapter 14. 


Diagnostic Tests for Ischemic Stroke 

Head CT: Subtle signs of stroke (cortical effacement, loss of gray-white dis¬ 
tinction) after — 6 hours. Significant hypodensity is often not present for > 
24 hours. 

Magnetic resonance imaging (MRI) is the gold standard for imaging 
stroke. Hyperintensity on diffusion-weighted imaging (Figure 15-1) and hy- 
pointensity on apparent diffusion coefficient maps may be present within 
30 minutes and remain so for — 1 week. 

Magnetic resonance angiography (MRA)/computed tomographic angio¬ 
graphy (CTA)/cerebral angiography: Indicated when clinical suspicion of 
large-vessel dissection, intracranial atherosclerosis, vasculitis, moyamoya 
disease, or fibromuscular dysplasia. 

Other tests: Carotid Doppler, cardiac workup, thrombophilia workup. 
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table 15-1. Apraxias Associated with Parietal Lobe Strokes 


Apraxia 

Dominant or Nondominant 

Parietal Lobe Stroke 

Inability 

Ideomotor apraxia 

Dominant parietal lobe stroke. 

Bilateral inability to perform complex, 
learned movements with preserved 
understanding of the intended movement. 

Ideational apraxia 

Dominant parietal lobe stroke. 

Bilateral inability to perform complex, 
learned movements with impaired 
understanding of the intended movement. 

Limb-kinetic apraxia 

Dominant premotor or parietal stroke. 

Bilateral clumsiness of skilled acts with 

preserved understanding of the intended 

movement. 

Dressing apraxia 

Nondominant parietal lobe stroke. 

Loss of topographic and spatial orientation, 
resulting in inability to dress in an organized, 
goal-directed manner. 

Constructional apraxia 

Nondominant parietal lobe stroke. 

Loss of topographic and spatial orientation, 
resulting in inability to dress in an organized, 
goal-directed manner. 


Causes of Ischemic Stroke 

Atrial Fibrillation 

Turbulent/static blood clots within dilated left atrium or atrial appendage 
—» embolic stroke (MCA territory most common). 

Anticoagulation recommended for paroxysmal and chronic atrial fibrillation. 
Treated with warfarin (better than aspirin). 


Vertebral or Carotid Dissection 

Intimal tear of the vertebral or carotid artery at the skull base. 

Associated with neck pain with a “tearing” quality. 

May result from minor neck hyperextension or trauma; classic examples 
are roller coaster ride, whiplash injury, painting the ceiling, rock climbing, 
and chiropractic manipulation. 

Risk factors: Fibromuscular dysplasia, collagen diseases, Marfan's disease. 


TABLE 15-2. Lacunar Syndromes 


Deficit 

Cause 

Pure motor hemiplegia 

Internal capsule or ventral pontine stroke. 

Pure sensory stroke 

Lateral thalamic stroke. 

Clumsy hand-dysarthria 

Paramedian midpontine stroke. 

Ipsilateral hemiparesis-ataxia 

Pons, midbrain, or internal capsule stroke. 
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table 15-3. Posterior Circulation Stroke Syndromes 


Syndrome 

Symptoms 

Location of Lesion 

Anton's syndrome 

Bilateral cortical blindness with visual hallucinations and 

denial of blindness. Normal-appearing optic discs and 
preserved papillary light reflexes. 

Occipital lobe. 

Balint's syndrome 

Optic ataxia, gaze apraxia, simultagnosia (inability to 
synthesize disparate images within the visual field into a 
coherent whole). 

Bilateral occipitoparietal borderzone. 

Weber's syndrome 

Ipsilateral CN III lesion and contralateral hemiparesis. 

Midbrain stroke due to PCA 

thrombus. 

Claude's syndrome 

Ipsilateral CN III lesion and contralateral ataxia/tremor. 

Midbrain stroke due to PCA 

thrombus. 

Wallenberg syndrome 

Ipsilateral CN V, IX, X, XI palsy; Horner's syndrome; cerebellar 
ataxia; contralateral pain and temperature loss of the body; 
vertigo; nausea; hiccups. 

Lateral medullary stroke due to 

vertebral or PICA thrombus. 

Thalamic syndrome 
of Dejerine and 

Roussy 

Hemisensory loss followed by painful paresthesias after 

weeks to months. 

Thalamic VPL/VPM stroke. 

Benedikt's syndrome 

CN III palsy, contraleteral hemiparesis, and cerebellar ataxia 

with tremor. 

Lesion in the tegmentum of 

midbrain and cerebellum. 

Peduncular 

hallucinosis 

Visual hallucinations that are well formed, complex, 
nonthreatening, and appear cartoonish. 

Stroke of the midbrain in the vicinity 
of the cerebral peduncles related to 

PCA occlusion. 

Prosopagnosia 

Inability to recognize and identify familiar faces, interpret 
facial expressions, or judge age or gender based on facial 

features. 

Bilateral ventromesial 

occipitotemporal strokes. 

Alexia without 

agraphia 

Disconnection of preserved input from left visual field from 
language centers but preservation of connection between 
language centers and motor centers. 

Dominant occipital lobe and 
splenium of the corpus callosum 

due to dominant PCA stroke. 


PCA, posterior cerebral artery; PICA, posterior inferior cerebellar artery; VPL, ventroposterior lateral nucleus; VPM, ventroposterior 
medial nucleus. 



Patent Foramen Ovale 

Congenital anomaly resulting in paradoxical embolization of venous 
thrombi via a right —> left shunt due to failure of closure of the fetal foramen 
ovale. 

May be diagnosed by bubble transcranial Doppler (TCD) or echocardiog¬ 
raphy. Present in 15% of the normal population and 50% of patients with 
cryptogenic stroke. 
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figure 15-1. Diffusion-weighted MRI (left) showing acute ischemic stroke related to 
right MCA occlusion (right). 


(Reproduced, with permission, from Ropper AH, Brown RH. Adams and Victors Principles of 
Neurology , 8th ed. New York: McGraw-Hill, 2005: 666.) 


Surgical closure is currently considered experimental therapy. 

Unclear whether anticoagulation is superior to antithrombotic therapy. 


Carotid Stenosis 

Atherosclerosis of the carotid artery just distal to the carotid bifurcation. 
Caused by turbulent blood flow and resulting in distal emboli, typically in 
the MCA territory. 

Prior neck radiation is a risk factor. 

Carotid bruit is 60-80% specific and 30-60% sensitive for carotid stenosis. 
Carotid stenting remains an experimental therapy but may be considered 
in patients with prior neck surgery, cancer, or radiation. 


Intracranial Atherosclerosis 

Focal atherosclerosis of the large intracranial vessels of the circle of Willis 
—> recurrent strokes or transient ischemic attacks (TIAs) in the same vascu¬ 
lar territory or blood pressure-dependent focal neurological deficits. 

More common in African-Americans and Asians, whereas extracranial ath¬ 
erosclerosis is more common in whites. 

Until recently, recommended treatment with anticoagulation but the War¬ 
farin-Aspirin Symptomatic Intracranial Disease (WASID) trial showed no 
difference between aspirin and warfarin in stroke rates. 

Diagnosed by MRA, CTA, or angiography. 


Dilated Cardiomyopathy 

Turbulent blood flow within dilated ventricle —> embolic stroke, typically 
in the MCA distribution. 

Highest risk for embolic stroke with ejection fraction (EF) < 20%. 

Warfarin recommended with EF < 20%, but superiority to aspirin remains 
to be demonstrated in clinical trials. 
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Watershed Infarcts 


Ischemic stroke involving the watershed region between two vascular ter¬ 
ritories due to focal or generalized reduction in perfusion pressure (Figure 

15-2). 

Most commonly occurs between the MCA and ACA territories —> bilateral 
infarcts along the medial cortical and subcortical regions —» bilateral proxi¬ 
mal arm/leg and trunk weakness (man-in-barrel syndrome). 

Also occurs between deep and superficial branches of MCA with ICA or 
proximal MCA occlusion —> internal borderzone stroke. 

Occurs with systemic hypotension or focal arterial stenosis/occlusion. 


Primary Central Nervous System (CNS) Vasculitis 

Autoimmune, inflammatory disease of medium- and small-sized cerebral 
arteries in the absence of other systemic vasculitic manifestations. 

Subacute presentation of headache and progressive/stepwise neurological 
deficits. 

M = F, onset usually in 40s and 50s. 

May have nonspecific markers of inflammation such as elevated sedimen¬ 
tation rate. 

MRI shows nonspecific white matter disease and is rarely normal. 
Angiography may show “beading” of blood vessels similar to vasospasm. 
Brain and meningeal biopsy is gold standard but still only ~ 75% sensitive. 
Cerebrospinal fluid (CSF) may have aseptic meningitis pattern, but may 
be normal. 


Thrombophilic States 

Antithrombin III deficiency. 
Prothrombin G21201A mutation. 
Factor C or S deficiency. 




figure 15-2. Watershed stroke. 

Axial fluid attenuation inversion recovery (FLAIR) MRI (left) showing left watershed stroke re¬ 
lated to tight stenosis of the left internal carotid artery (right). (Reproduced, with permission, 
from Ropper AH, Brown RH. Adams and Victors Principles of Neurology, 8th ed. New York: 
McGraw-Hill, 2005: 689.) 
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Lupus anticoagulant syndrome/anticardiolipin antibodies. 
Fabry's disease. 

Hyperhomocysteinemia. 

Factor V Leiden. 

Oral contraceptives. 



Acute Treatment 

Tissue Plasminogen Activator (tPA) 

FDA approved for treatment of acute ischemic stroke within 3 hours of 
onset. 

tPA group 32% more likely to have no or minimal deficit at 90 days than 
controls; no difference at 24 hours. 

Contraindications: Rapidly resolving deficits, seizure at onset, prior stroke 
or head trauma < 3 months, major surgery > 14 days, prior intracranial 
hemorrhage (ICH), systolic blood pressure > 185, diastolic blood pres¬ 
sure > 110, elevated APT/partial thromboplastin time (PTT), platelets < 
100,000, glucose < 50 or > 400. 

Menstruation is not a contraindication to tPA. 

Risk of complications: 5% risk of angioedema, 6% rate of cerebral hemor¬ 
rhage. 


Aspirin 

Antithrombotic action due to inhibition of platelet function by acetylation 
of the platelet cyclooxygenase (COX). 

Prevents binding of arachidonic acid and results in an irreversible inhibi¬ 
tion of platelet-dependent thromboxane formation. 


Heparin 

Binds to antithrombin III to T inactivation of thrombin and factor Xa. 

No clear indication for intravenous heparin, subcutaneous heparin, low- 
molecular-weight heparins, or heparinoids in the treatment of acute stroke. 
May safely be withheld for a week in patients with large stroke and atrial 
fibrillation. 

No reduction in early stroke recurrence in patients with acute ischemic 
stroke. 

IV heparin still used for carotid/vertebral dissection, stroke-in-evolution, 
posterior circulation occlusion, “crescendo” TIA. 


Other Treatments 

Peptic ulcer prophylaxis with H 2 blocker or 5-hydroxytryptamine 3 (5HT 3 ) 
blocker. 

Deep venous thrombosis (DVT) prophylaxis with subcutaneous heparin or 
low-molecular-weight heparin. 
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Primary and Secondary Prevention of Stroke 

Antiplatelet agents: Aspirin, clopidogrel, ticlopidine, adenosine/aspirin. 
Statins/3-hydroxy-3-methylglutaryl-coenzyme A (HMG CoA) reductase in¬ 
hibitors. 

Smoking cessation. 

Treatment of hypertension (angiotensin-converting ennzyme [ACE] inhib¬ 
itor and thiazide diuretic preferred). 

Tight glycemic control. 


CEREBRAL VENOUS THROMBOSIS 


Thrombosis of dural venous sinuses —> elevated intracranial pressure, cerebral 
edema, ischemia, and hemorrhage. 

Symptoms and findings are caused by impedance of venous drainage of 
blood and CSF. 

Most commonly involves the superior sagittal sinus, but may involve any 
venous sinus. 

Should be suspected in young patients (30s and 40s) with focal neurologi¬ 
cal deficits and signs of elevated intracranial pressure (ICP). 

Underlying causes: Dehydration, mastoiditis, meningitis, skull fracture, lu¬ 
pus, thrombophilia, inflammatory bowel disease, mass compression (men¬ 
ingioma), malignancy, pregnancy, oral contraceptives. 

Symptoms 

Headache—worse while dependent or with straining. 

Nausea/vomiting. 

Meningismus with or without fever. 

Focal neurological deficits. 

Visual blurring or blindness. 

Exam 

Papilledema. 

Nuchal rigidity (if associated with infectious causes). 

Rheumatologic findings (arthritis, rash) if associated with lupus or inflam¬ 
matory bowel disease. 

Mastoid tenderness (if associated with mastoiditis). 

Bruises (if associated with skull fracture). 

T skin turgor (if associated with dehydration). 

Coma (especially with thrombosis of deep sinuses or severe intracranial hy¬ 
pertension). 

Imaging 

Brain CT: Presence of diffuse cerebral edema and slitlike ventricles or fo¬ 
cal edema in the region of the thrombosed sinus. Noncontrast: spontane¬ 
ous hyperdensity. Contrast-enhanced: empty “delta sign/' 

Brain MRI: Magnetic resonance venogram (MRV) shows absent flow in 
thrombosed sinus. T1 without gadolinium: spontaneous hyperintensity. 
Gadolinium-enhanced: empty delta sign. 

Treatment 

Hydration and treatment of the underlying process. 

Anticoagulation with IV heparin is the gold standard therapy, even in the 
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presence of venous hemorrhage, and safety has been demonstrated in clin¬ 
ical trials. 

CSF diversion may be required for intracranial hypertension. 

Complications 

Blindness due to elevated intracranial pressure. 

Thrombus propagation —> hemorrhage. 

Coma due to cerebral edema, elevated ICP, or mass effect. 



INTRACEREBRAL HEMORRHAGE 


• A 70-year-old man presents with a complaint of progressive right-sided 
weakness over the course of approximately 3 weeks after a fall while play¬ 
ing golf. There was no loss of consciousness or injuries noted at the time. 
Since then, he has had difficulties with his left upper extremity and weakness in 
his left leg. He has been complaining of some headaches, mostly left-sided. He is 
brought to the emergency department by his wife, who has noticed all of this, as 
well as occasional confusion and slurring of his speech. Past medical history is 
notable for hypertension, as well as a history of melanoma. He takes metoprolol 
and a baby aspirin. 

On exam, there is a healing ecchymosis in the right arm. Cranial nerves are 
intact. There is t tone in the left upper extremity. A pronator drift is noted on the 
left side. Weakness is noted in the left upper extremity. Reflexes are brisk on the 
left side, and there is a positive Babinski sign on the left. He is alert and oriented x 
3. Speech, naming, and recall are intact. A head CT demonstrates an isodense and 
hyperdense extra-axial concave hematoma in the right frontal parietal area con¬ 
sistent with subdural hematoma. What is the differential diagnosis? Who should 
be consulted? 

The differential diagnosis includes brain mass, ischemic stroke, and intracra¬ 
nial hemorrhage. Additionally, although melanomas are rare, they are a frequent 
source of intracranial metastases. However, the most likely source of a subdural 
hematoma in an elderly patient is a tear of the bridging veins, which can occur 
during a fall. The patient should be evaluated by neurosurgery for possible of 
evacuation and drainage. 


Occurs most commonly in the putamen (50%), followed by the cortex, 
thalamus, cerebellum, and pons, respectively. 

Blood pressure is the number one modifiable risk factor. 

Imaging: Predictable evolution of blood products seen on T1 and T2 MRI 
(Figure 15-3). 

Prognosis: 

Influenced by hematoma volume, initial pulse pressure, age, initial 
Glasgow Coma Scale (GCS) score, and presence of intraventricular 
blood. 

Hematoma volume < 30 cc is associated with potential for good neuro¬ 
logical outcome (depending on location), > 60 cc portends poor prog¬ 
nosis. 
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FIGURE 15-3. Noncontrast head CT showing ICH in the left putamen with intraventricu¬ 
lar extension. 


(Reproduced, with permission, from Ropper AH, Brown RH. Adams and Victors Principles of 
Neurology , 8th ed. New York: McGraw-Hill, 2005: 711.) 


Indications for neurosurgical consultation: Posterior fossa hemorrhage 
> 3 cm, significant mass effect on the fourth ventricle, expanding su¬ 
pratentorial ICH with a declining neurological exam. 

Complications: Cerebral herniation, hydrocephalus (due to mass ef¬ 
fect on third or fourth ventricle or intraventricular extension), seizures 
(up to 25% of ICH, more common with cortical ICH). 



MENINGEAL (EXTRA-AXIAL) HEMORRHAGE 


Subarachnoid Hemorrhage (SAH) 

Presence of blood in the CSF filled space underlying the arachnoid layer 
of the meninges. 

Related to trauma or rupture of a vascular structure. 

The most common cause of SAH is head trauma. 

In the absence of trauma, rupture of a cerebral aneurysm or arteriovenous 
malformation should be suspected. 

The most common locations for aneurysms include (in order) the poste¬ 
rior communicating artery, anterior communicating artery, middle cere¬ 
bral artery, and basilar artery (Figure 15-4). 

Symptoms 

Sudden-onset headache (“worst headache of my life”). 

Meningismus. 

Fever. 

Nausea/vomiting. 

Seizures. 

Coma. 

Patients complain of new-onset headache within the preceding 1-7 days 
in about 30% of cases, likely due to sentinel leak prior to major aneurysm 
rupture. 
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Ant. communicating A 




figure 15-4. Common locations of congenital berry aneurysms. 

(Reproduced, with permission, from Ropper AH, Brown RH. Adams and Victors Principles of 
Neurology , 8th ed. New York: McGraw-Hill, 2005: 716.) 


Exam 

Nuchal rigidity. 

Papilledema (if hydrocephalus present). 

Focal neurological deficits (if intraparenchymal hemorrhage present). 

Diagnosis 

Noncontrast head CT is 90-95% sensitive for SAH within 24 hours of 
symptom onset, but sensitivity declines by about 10% per day thereafter. 
Hyperdense blood is evident in the basal cisterns outlining the circle of 
Willis in aneurysmal SAH. 

Presence of blood in the sylvian fissure suggests MCA aneurysm. 

Isolated subarachnoid blood around the convexity is suggestive of trau¬ 
matic hemorrhage or rupture of a mycotic aneurysm. 

If the head CT (Figure 15-5) is unrevealing, a lumbar puncture (LP) 
should be performed. CSF protein may be high and glucose low, espe¬ 
cially with more remote symptom onset. 

Brain FLAIR MRI sequences demonstrate hyperintensity (failure to sup¬ 
press the CSF signal) within the sulci with SAH. 

Cerebral angiography remains the gold standard test for locating cerebral 
aneurysms. 

Complications: Cardiomyopathy, neurogenic pulmonary edema, hydro¬ 
cephalus (communicating or obstructive), cerebral vasospasm. 

Treatment 

Risk of re-rupture should be minimized by aggressive blood pressure con¬ 
trol, anticonvulsant medications, stool softeners, and avoidance of unnec¬ 
essary procedures or stressors. 

Securing the aneurysm with clipping or coiling should be performed as 
early as possible. 
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figure 15-5. Subarachnoid hemorrhage. 


Noncontrast head CT showing subarachnoid hemorrhage and intraventricular extension with 
early hydrocephalus. (Reproduced, with permission, from Ropper AH, Brown RH. A dams and 
Victors Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 719.) 


Epidural Hematoma 

Hemorrhage between the dura and skull periosteum, typically due to tearing 
of the middle meningeal artery, associated with temporal bone fracture. 
Surgical emergency, necessitating urgent evacuation. 

Head CT: Convex (lens-shaped) hyperdensity that does not cross skull su¬ 
ture lines (Figure 15-6). 

Uncontrolled arterial bleeding may lead to compression of the brain and 
subsequent herniation. 

Classical lucid interval (initial loss of consciousness due to force on the 
brain stem arousal centers followed by improvement in alertness followed by 
loss of consciousness due to mass effect from the expanding hematoma). 




figure 15-6. Epidural hematoma. 

Noncontrast head CT showing a right-sided epidural hematoma. (Reproduced, with permission, 
from Ropper AH, Brown RH. Adams and Victors Principles of Neurology , 8th ed. New York: 
McGraw-Hill, 2005: 758.) 
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Subdural Hematoma 

Tearing of bridging veins (venous sinuses) due to shearing forces with 
trauma associated with rotational acceleration/deceleration (falls and as¬ 
saults). 

Children (because they have thinner veins) and adults with brain atrophy 
(because they have longer bridging veins) are at greatest risk. Alcoholics 
are also at risk because of brain atrophy. 

May occur without a blow to the head (whiplash injury) in older patients 
due to movement of an atrophic brain with respect to the dura. 
Management may be expectant in minimally symptomatic patients with 
small or chronic lesions. Surgical evacuation in symptomatic patients. 
Head CT: Concave hyperdensity that crosses skull suture lines (Figure 15- 
7). Subacute lesions are isodense, and hypodense lesions are chronic. 
Chronic subdural hematomas are susceptible to repeat bleeding due to fri¬ 
able vessels within chronic, fibrous membranes that develop. 


HYDROCEPHALUS 


Dilatation of the ventricles secondary to obstruction of CSF pathways, im¬ 
paired venous absorption, or T CSF production. 

There are two types (see Table 15-4): Noncommunicating hydroceph¬ 
alus: Obstruction of ventricular system (due to a congenital malforma¬ 
tion, trauma, tumors, hemorrhages, or infections) (Figure 15-8). 
Communicating hydrocephalus: Occlusion of arachnoid granulations 
(due to meningitis, SAH). 

Symptoms: Headache, vomiting, lethargy. 

Signs: Timited upgaze, bilateral CN VI palsy, papilledema. 

Associated genetic/congenital conditions: See Table 15-5. 



figure 15-7 Subdural hematoma. 

Noncontrast head CT showing an acute right-sided subdural hematoma resulting in shift of 
midline structures and early hydrocephalus. (Reproduced, with permission, from Ropper AH, 
Brown RH. Adams and Victors Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 
758.) 
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figure 15-8. Noncommunicating hydrocephalus. 

Axial proton density MRI showing ventriculomegaly, sulcal compression, and transependymal 
flow due to obstructive hydrocephalus. (Reproduced, with permission, from Ropper AH, Brown 
RH. Adams and Victors Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 534.) 


Management 

Emergent airway, breathing, and circulation (ABCs), especially if hydro¬ 
cephalus evolves acutely. 

Intraventricular catheter for drainage/ICP monitoring. 

Lumbar drain or serial LP only in communicating hydrocephalus (T risk 
of herniation in noncommunicating hydrocephalus). 

Definitive procedure: CSF diversion/implanted shunt. 



PROBLEMS OF INTRACRANIAL PRESSURE 


Normal Pressure Hydrocephalus (NPH) 

Ventriculomegaly with normal opening pressure on LP. 

Symptoms: Triad of wet (incontinence), wacky (dementia), and wobbly 
(gait disturbance). 

Etiology: nL reabsorption of CSF; may be primary (unknown etiology) or 
secondary to previous SAH, chronic meningitis, etc. 

Differential: Dementia with Lewy bodies, vascular dementia, Alzheimer's 
disease, parkinsonism. 

Diagnosis: 

CT/MRI show ventriculomegaly disproportionate to cortical atrophy. 
Perform high-volume LP with gait and cognitive testing before and 
afterwards. 

Treatment: CSF shunting —» 60% improvement in gait. 

Negative predictors: Advanced dementia, idiopathic NPH, symptoms > 6 
months. 


263 


STROKE AND CRITICAL CARE 











STROKE AND CRITICAL CARE 



TABLE 15-4. Types of Hydrocephalus 


Type 

Specific Causes 

Effect 

Noncommunicating 

Obstruction of interventricular foramen. 

Enlargement of lateral ventricle. 

(obstructive) 

Obstruction of cerebral aqueduct. 

Enlargement of lateral and third ventricles. 


Obstruction of outflow foramens of fourth 

ventricle. 

Enlargement of all ventricles. 

Communicating 

Obstruction of perimesencephalic cistern. 

Enlargement of all ventricles, widening of 
posterior fossa cisterns. 


Obstruction of subarachnoid CSF flow over 

the cerebral convexities. 

Enlargement of all ventricles; widening of all 

basal cisterns. 


Intracranial Hypertension (> 20 mmHg) 

Common causes: Space-occupying lesions (tumors, hemorrhage), diffuse 
brain edema (meningitis, brain trauma, anoxia), hydrocephalus. 

Clinical manifestations: 

Headache (worse with dependency/cough/Valsalva, better when up- 
right). 

Papilledema. 

Altered mental status (lethargy, obtundation, stupor, coma). 

Signs and symptoms secondary to herniation (pupillary dilatation, ex¬ 
tensor posturing). 

Cushing's triad (hypertension, bradycardia, respiratory depression). 
False localizing signs (Kernohan's notch phenomenon: Weakness on 
ipsilateral side as primary lesion due to compression of brain stem (ce¬ 
rebral peduncle). 


table 15-5. Genetic/Congenital Conditions Associated with Hydrocephalus 

Communicating Hunter's syndrome: Mucopolysaccharoidosis type II, iduronate-2-sulfatase deficiency, X-linked 

recessive. 

Hurler's syndrome: Mucopolysaccharoidosis type I, alpha L-iduronidase deficiency, autosomal 
recessive. 

Noncommunicating Chiari I malformation: Due to adhesions occluding fourth ventricular foramina. 

Chiari II malformation: Cerebral aqueductal stenosis. 

Dandy-Walker syndrome: Atresia of the foramina of Luschka and Magendie. 

Bickers-Adams syndrome: X-linked recessive, mutation in LI cell adhesion molecule (LI CAM), 
characterized by stenosis of cerebral aqueduct, severe mental retardation, and sometimes an 
adduction-flexion deformity of the thumb. 
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Hypertensive Encephalopathy 

Cerebral edema, typically involving the occipital lobes, due to extravasa¬ 
tion of water through leaky vascular endothelium during severe hyperten¬ 
sion. 

Symptoms: Headache, vomiting, lethargy/coma, cortical blindness (visual 
blurring or loss with preserved papillary light reflex and no papilledema). 
Diagnosis: CT or MRI shows symmetric vasogenic edema in the occipital 
lobes with or without hemorrhage in a severely hypertensive patient. 
Differential: Eclampsia (may occur without extreme hypertension or 
seizures), reversible posterior leukoencephalopathy syndrome (RPLS) 
due to idiosyncratic reaction to immunosuppressive transplant drugs (cy¬ 
closporine, tacrolimus). 

Treatment: Gradual X of blood pressure (25% within first 24 hours) to 
avoid precipitating cerebral or cardiac ischemia in chronic hypertensives, 
delivery (if caused by eclampsia), discontinuation of causative drug (if 
caused by RPLS). 


Spontaneous Intracranial Hypotension 

Low ICP due to spontaneous or traumatic chronic CSL leakage. 
Symptoms: Headache (migrainous quality, worse when upright, improved 
by dependency), vomiting, cranial neuropathy (CN VI most common). 
Etiology: Postoperative (transsphenoidal hypophysectomy), post-LP, skull 
base fracture, spontaneous spinal dural tear. 

Diagnosis: Contrast-enhanced sagittal or coronal T1 MRI showing uniform 
pachymeningeal thickening and enhancement, sagging of cerebellar tonsils 
into foramen magnum, sagging of diencephalon below optic nerves. 
Treatment: Locate and repair the site of CSL leak. 



CEREBRAL HERNIATION 


Ligure 15-9 shows a schematic of the cerebral herniation syndromes. Sub- 
falcine herniation: 

Lateral displacement of the medial frontoparietal cortex below the du¬ 
ral reflection of the falx cerebri. 

Due to cortical space-occupying lesion —» lateral displacement of cortex. 
Compression of the ACA traveling over the tentorial incisura —» ipsilat- 
eral medial frontoparietal infarct and contralateral leg weakness. 

Rapid onset of midline shift > 1 cm results in loss of consciousness. 

Transtentorial (uncal) herniation: 

Lateral and caudal displacement of the medial temporal lobe through 
the tentorial incisura, resulting in compression of the midbrain. 

Due to supratentorial space-occupying lesions —> downward and lateral 
displacement of the temporal lobe. 

Compression of CN III —> ipsilateral fixed/dilated pupil. 

Midbrain shift results in compression of the contralateral cerebral pe¬ 
duncle against the rigid tentorial incisure —» ipsilateral hemiparesis 
(Kernohan's notch phenomenon, false localizing sign). 

Compression of the PCA traveling over the tentorial incisura —» ipsilat¬ 
eral occipital infarct and contralateral homonymous hemianopia. 
Central herniation: Bilateral transtentorial herniation resulting in loss of con¬ 
sciousness, bilateral weakness/posturing, and bilateral fixed/dilated pupils. 
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FIGURE 15-9. Schematic of cerebral herniation syndromes. 

Includes subfalcine (1), transtentorial (2), and cerebellar (3). Compression of the contralat¬ 
eral cerebral peduncle at Kernoharfs notch (4) is also shown. (Reproduced, with permission, 
from Ropper AH, Brown RH. Adams and Victors Principles of Neurology , 8th ed. New York: 
McGraw-Hill, 2005: 310.) 


Cerebellar herniation: 

Caudal displacement of the cerebellar tonsils into the foramen mag¬ 
num. 

Due to infratentorial space-occupying lesions —> caudal displacement 
of the cerebellum. 

Compression of the medulla —» loss of consciousness, quadriplegia, re¬ 
spiratory failure. 

Does not result in fixed/dilated pupil. 

Compression of fourth ventricle —> obstructive hydrocephalus. 


TRAUMATIC BRAIN INJURY (TBI) 


Etiology 

<75 years of age: Most commonly associated with motor vehicle collision. 
>75 years of age: Most commonly secondary to falls. 

■ Alcohol related: 50%. 

Violence related: 20%. 


Hematomas 

Epidural and subdural hematomas can occur during traumatic brain injury. 
These conditions were covered earlier in this chapter. 


Cerebral Contusions 

Parenchymal bruising of brain due to blunt head trauma. 
Coup/contrecoup injuries: Blows to the back of the head that result in 
contusion of the orbital frontal and anterior temporal lobes. 

Tend to “blossom” within first 24 hours (hematoma enlargement due to 
coalescence of microhemorrhages in injured brain tissue). 


266 











Diffuse Axonal Injury (DAI) 

Acceleration/deceleration injury leading to shearing/tearing of axons, typi¬ 
cally seen with rotational/angular forces. 

Most commonly occurs at gray-white junction and large white matter 
tracts, such as the corpus callosum and middle cerebral peduncles. 

Head CT: Multiple, punctate white matter hyperdensities measuring 1-15 
mm at gray-white junction and white matter tracts. 

Classic presentation is a normal or near-normal CT in a comatose patient. 
Head MRI: Gradient echo sequence reveals multiple punctuate hemor¬ 
rhages (hypointensities) in white matter tracts and subcortical gray matter. 
Outcomes poor in over 90% (severe disability, persistent vegetative state, 
death). 


Dementia Pugilistica 

Cognitive decline and parkinsonism associated with repetitive head trauma. 


Concussion 

Mild TBI resulting in headache, brief loss of consciousness, and amnesia or 
other transient neurological symptoms without radiographic findings. See Ta¬ 
ble 15-6 for types of concussions. 


Coma 

Coma may result from a variety of conditions: metabolic abnormalities, stroke, 
intoxication, or head trauma. Bilateral damage to the reticular formation of 
the midbrain causes coma. See Table 15-7 for the stages of coma. 



SPINAL CORD TRAUMA 


Compressive myelopathy after trauma to the spine presents acutely as spi¬ 
nal shock: areflexia, flaccid paralysis, loss of sphincter tone, urinary reten¬ 
tion, autonomic instability, hypotension, loss of sensory below lesion. 

Spinal cord contusion may present as central cord syndrome due to ve¬ 
nous congestion of the central spinal cord: disproportionate weakness of 
the upper extremities (especially hands), sensory loss with sacral sparing, 
urinary retention. 

Acute spinal cord compression should be treated with solumedrol for 1-2 
days. 


TABLE 15-6. 

Types of Concussions 



Grade 

Loss OF 

Consciousness (LOC) 

Symptoms 

Time Criteria 

1 

No 

Confusion, dizziness 

< 15 minutes 

II 

No 

Confusion, dizziness 

> 15 minutes 

III 

Yes 

— 

Any 
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table 15-7. Stages of Coma 


Location 

Bilateral cortex 

Midbrain-upper pons 

Lower pons 

Medulla 

Respiration 

Cheyne-Stokes 

Central hyperventilation 

Apneustic 

Ataxic 

(Figure 15-10) 





Pupils 

Normal/reactive 

Dilated/fixed 

Small/fixed 

Midsized/fixed 

Doll's eyes 

Present 

Present 

Absent 

Absent 

Posturing 

Localized/flexor 

Flexor 

Extensor 

None 



In chronic spinal cord injury, upper motor signs are present, and urinary 
retention is usually succeeded by spastic urinary incontinence. 

For details about specific spinal cord lesions, see Chapter 14. 


Lesion Location 

Terminology 

RpsniratnTV Patterns 

Bilateral Cortical 
& Foretorain 

Ctieyne-Stokes 


Mid bra in-Upper Pons 

Central 

Hyperventilation 

MMAM/VWvMMA 

Mid-Lower Pons 

Apneustic 


Dorsomedial Medulla 

Ataxic 

A/w— 

FIGURE 15-10. Schematic of respiratory patterns at different levels of brain stem injury 
in coma. 

(Reproduced, with permission, from Hall JB, Schmidt GA, Wood LDH. Principles of Critical 
Care , 3rd ed. New York: McGraw-Hill, 2005: Fig. 67-1.) 
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GENERAL PRINCIPLES 


Resting membrane potential is set primarily by permeability of membrane 
to potassium ions and equals -70 mV. 

Changes in membrane potential are caused by changes in the relative per¬ 
meability of these ions via opening or closing of gated ion channels. 


Ion Channels 



Channelopathies present with 
episodic symptoms and often 
have triggers such as exercise. 


Ion channels are transmembrane proteins that form pores in the neuronal 
membrane 

When open, they allow the flow of specific ions down the electrochemical 
gradient (Table 16-1). 

Channels can be either voltage or ligand gated: 

Voltage gated: Open or close as a result of change in membrane volt¬ 
age. Mostly found at axon hillock, along axon and at axon terminal. 
Ligand gated: Open or close as a result of neurotransmitter binding. 
Mostly found at dendrites and cell body. 



Action Potential 

An action potential is an all-or-none, large amplitude, brief duration, and 
self-propagating membrane depolarization. 

It results when local stimuli cause an initial depolarization in the neuronal 
membrane to a threshold value, which is — 15 mV more positive than the 
resting membrane potential. 


Depolarization 

Mediated by sodium channel activation with influx of sodium ions into cell. 


Repolarization 

Mediated by sodium channel inactivation and potassium channel activation 
resulting in potassium ion efflux out of cell. 


TABLE 

16-1. Electrochemical Gradient 


Ion 

Intracellular Concentration (mM) 

Extracellular Concentration (mM) 

Na+ 

10 

100 

K+ 

100 

5 

Cl- 

10 

105 

Ca 2+ 

2 x 10- 4 

4 
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Refractory Period 

Characterized by continued inactivation of sodium channels —» no action 
potentials being generated (absolute refractory) or 
T threshold for stimuli to generate action potential (relative refractory). 


Synaptic Transmission 

Takes place when a propagating action potential reaches the presynaptic 
region. 

Voltage-dependent calcium channels are activated and calcium ions enter 
the cell. 

Vesicle-bound neurotransmitter is released into synapse via exocytosis. 
Neurotransmitters bind to postsynaptic receptors. 

Local synaptic responses ensue that may be excitatory or inhibitory, de¬ 
pending on the characteristics of the receptor. 


Excitatory Postsynaptic Potentials (EPSPs) 

Slightly depolarize postsynaptic membrane and T likelihood of AP propagation. 


Inhibitory Postsynaptic Potentials (IPSPs) 

Slightly hyperpolarize postsynaptic membrane and 'l likelihood of AP propa¬ 
gation. 


Receptors 

Receptors mediate a number of important cellular effects through a variety of 
mechanisms. Major classes of neurotransmitter receptors include: 

Ionotropic: Ligand-gated ion channels. 

Metabotropic: G protein —coupled receptors that exert actions through 
second messenger systems, including cyclic adenosine monophosphate 
(cAMP) and phospoinositol cascades. 


Synaptic Plasticity 

Long-term potentiation: Long-term change in amplitude of synaptic re¬ 
sponse brought about by stimulation. Thought to underlie learning and 
memory. 

Long-term depression: The converse of long-term potentiation. Also 
thought to underlie learning and memory. 



NEUROTRANSMITTERS 


Properties that define neurotransmitters: 

Present in neuron terminals. 

Release with stimulation of neuron. 

When exogenously applied to postsynaptic neurons, evoke same effects 
as physiologic stimulation of presynaptic neurons. 
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Dale's principle states that a 
given neuron secretes the 
same set of transmitters from 
all its terminals. 


Deactivation in synapse by local process such as reuptake or enzymatic 
breakdown. 

See Table 16-2 for examples of classes of neurotransmitters. 


Dopamine 

Biosynthesis 

Tyrosine tyrosine hydroxylase > DOPA PQPA decarboxylase > dopamine. 
Tyrosine hydroxylase is rate-limiting enzyme. 


Metabolism 

Primarily removed from synapse by reuptake into the presynaptic neuron 
via transporter. 

Metabolized by catechol-O-methyltransferase (COMT) and monoamine 
oxidase (MAO). 

Principal metabolite is homovanillic acid (HVA). 


Functional Anatomy 

Major dopaminergic tracts: 

Nigrostriatal tract: projects from the substantia nigra to the striatum com¬ 
prising the extrapyramidal motor system. 

Mesolimbic tract: projects from the ventral tegmental area to the limbic sys¬ 
tem including the nucleus accumbens. It plays an important role in cogni¬ 
tion and emotion and is implicated in psychosis and substance abuse. 
Mesocortical tract: projects from the ventral tegmental area to the cortex, 
particularly frontal cortex. It also plays an important role in cognition and 
emotion and is also implicated in psychosis and substance abuse. 
Tubero-infundibular tract: projects from the arcuate nucleus of the hypo¬ 
thalamus to the pituitary. Dopamine secreted in this tract suppresses pro¬ 
lactin release from the anterior pituitary. 


table 16-2. Examples of Classes of Neurotransmitters 


Monoamines 

Amino Acids 

Small Molecule 

Purines 

Gases 

Peptides 

Dopamine 

Excitatory 

Acetylcholine 

ATP 

NO 

Opioids 

Norepinephrine 

Glutamate 


Adenosine 

CO 

Vasopressin 

Serotonin 

Aspartate 




Somatostatin 

Histamine 





Oxytocin 


Inhibitory 




Tachykinins 


GABA 




CCK 


Glycine 




NPY 


Taurine 




Neurotensin 


(3-Alanine 






ATP, adenosine triphosphate; CCK, cholecystokinin; CO, carbon monoxide ;GABA, gamma-aminobutyric acid; NO, nitric oxide; NPY, 
neuropeptide Y. 
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Receptors and Pharmacology 

Receptors include subtypes Dj-D^ that are functionally classified into two 
groups. 

Distribution of D 1 receptors is more widespread. 

Dopaminergic agents: 

Used to treat movement disorders and depression (MAO inhibitors 
[MAOIs], tricyclics, and buproprion). 

Also include illicit drugs such as cocaine and amphetamine. 

Can produce euphoria, nausea, visual hallucinations, psychosis, and 
hyperkinetic movement disorders. 

Dopamine antagonists: 

Used to treat psychosis. 

Can produce weight gain, autonomic symptoms (orthostasis, impo¬ 
tence, galactorrhea, etc.), parkinsonism, neuroleptic malignant syn¬ 
drome, and tardive dyskinesia. 

Typical and atypical antipsychotics (see psychiatry chapters). 

Agonists: Bromocriptine, pergolide, pramipexole, ropinirole, apomorphine. 
MAOIs: Selegiline, rasagaline. 

COMT inhibitors: Talcapone, entacapone. 

Vesicular monoamine transport inhibitors: Reserpine, tetrabenazine. 


Norepinephrine 

Biosynthesis 


Tyrosine Cosine hydroxylase > DOPA DOPA decarboxylase > dopamine 


amine 


|3-hydroxylase norepinephrine ph e U e thanolamine N-methyl-transferase gpinephrine 

Like dopamine synthesis, tyrosine hydroxylase is the rate-limiting enzyme. 


Metabolism 

Primarily removed by presynaptic reuptake via transporter. 

■ Metabolized by COMT and MAO. 

Principal metabolites are vanillylmandelic acid (VMA) and methoxy- 
hydroxy-phenylglycol (MHPG). 


Functional Anatomy 

Synthesized principally by the locus ceruleus, which projects diffusely to 
the cerebral cortex, limbic system, reticular activating system, and spinal 
cord. 

Neurotransmitter for postganglionic sympathetic neurons, except sweat 
glands. 

Adrenergic agents: 

Used to treat depression (i.e., MAOIs, tricyclics, and venlafaxine). 

Also include illicit drugs such as cocaine and amphetamine. 

Produce sympathomimetic effects. 

Adrenergic antagonists: Used to treat tremor and anxiety (p-blockers for 
essential tremor). 



12,3,6-tetrahydropyridine) is 
a meperidine analog that is 
toxic to dopaminergic cells 
and was responsible for 
outbreak of parkinsonism in 
drug abusers. 



Norepinephrine is converted 
to epinephrine in the adrenal 
medulla. 
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Serotonin 

Biosynthesis 



Tryptophan tryptophan hydroxylase > 5-hydrOXytryptophan amino acid decarboxylase > 

5-hydroxytryptamine (5-HT; serotonin) 

Tryptophan hydroxylase is rate-limiting enzyme but tryptophan is more 
important rate-limiting reagent. 

Metabolism 

Mostly synaptic reuptake and also MAO metabolism halt serotonin activity. 
Major metabolite is 5-hydroxyindoleacetic acid (5-HIAA). 

Also the substrate for melatonin synthesis. 



Antiemetics , such as 
odansetron and 
metroclopramide, are 5HT3 
receptor antagonists. 


Functional Anatomy 

Major serotonergic tracts: 

Synthesized in the dorsal raphe nuclei, in the dorsal midbrain and pons, 
which project diffusely to the cerebral cortex, limbic system, striatum, and 
cerebellum, as well as intracranial blood vessels, including those associated 
with the trigeminal nerve. 

The caudal raphe nuclei, in the pons and medulla, also synthesize sero¬ 
tonin and project to the spinal cord mediating analgesia. 

Serotonergic agents: 

Used for depression and migraine. 

Can —» excess serotonergic activity (serotonin syndrome): Life threaten¬ 
ing; consisting of mental status change, autonomic hyperactivity, and 
movement disorder; difficult to differentiate from neuroleptic malig¬ 
nant syndrome. 


Acetylcholine (ACh) 

Biosynthesis 

Acetyl CoA + Choline choline acetyltransferase > ACh 

The rate-limiting factor is choline. 



Postganglionic sympathetic 
neurons innervating sweat 
glands use acetylcholine. 


Metabolism 

Synaptic cholinesterases metabolize ACh into acetyl CoA and choline. 

Functional Anatomy 

Synthesized in basal forebrain nuclei, such as the nucleus basalis of Meynert, 
which project to the olfactory bulb cortex, hippocampus, amygdala, and cor¬ 
tical association areas. 

Neurotransmitter of the neuromuscular junction. 

Neurotransmitter of the autonomic nervous system, except most postgan¬ 
glionic sympathetic neurons (which use norepinephrine). 


Receptors and Pharmacology 

See Table 16-3. 

Anticholinergics: 

Used to treat movement disorders. 
Can produce cognitive impairment. 
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table 16-3. Acetylcholine Agonists and Antagonists 


Agonists 

Antagonists 

oc-Latrotoxin 

Nicotinic 


Curare derivatives 

Nicotinic 

Succinylcholine 

Nicotine 

Botulinum toxin 


a-Bungarotoxin 

Muscarinic 


Muscarine 

Muscarinic 

Bethanecol 

Atropine 

Pilocarpine 

Scopolamine 

Tricyclic antidepressants 


Side effects include accommodation paresis, drowsiness, dry mouth, dif¬ 
ficulty urinating, constipation, tachycardia, hypertension, hyperthermia, 
and delirium. 

Acetylcholinesterase inhibitors: 

Used to treat myasthenia gravis and Alzheimer's disease. 

Include reversible inhibitors, such as pyridostigmine and physostig- 
mine, as well as irreversible inhibitors, such as organophosphates and 
nerve gas. 

Can cause cholinergic crisis, characterized by sweating, salivation, 
bronchial secretions, miosis, flaccid paralysis, and respiratory failure. 


Histamine 

Biosynthesis 

Histidine hlstldme decarboxylase > histamine. 


Metabolism 

Degraded by histamine methyl transferase. 


Functional Anatomy 

Produced in the tuberomammillary nucleus of the hypothalamus, which 
projects throughout the central nervous system (CNS), particularly into 
cortex and limbic system. 

Regulates arousal, body temperature, and vascular dynamics. 


Gamma-aminobutyric Acid (GABA) 

Major inhibitory neurotransmitter in the CNS. 



The effects of tetanus and 
strychnine are mediated by 
blocking glycine. 


Biosynthesis 

Glutamate glutamate decarboxylase > QABA. 

Requires vitamin B 6 (pyridoxine) cofactor. 
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Metabolism 



GABA activity in the synapse is halted by synaptic reuptake and enzymatic 
deactivation. 

Functional Anatomy 

Widely distributed within the CNS. Mediates the inhibitory actions of local 
interneurons in the brain. 

Receptors and Pharmacology 

GABA a receptor has binding sites for: 

Benzodiazepines: T Cl - channel opening frequency. 

Barbiturates: T Cl - channel opening duration. 

Picrotoxin site. 

Steroid site. 

■ GABA. 

GABA b receptor: 

Agonist: Baclofen 
Antagonist: Phaclofen 
GABA-ergic agents: 

Used as muscle relaxants, sedatives, and antiepileptics. 

Tiagabine is a GABA reuptake inhibitor. 

Vigabatrin inhibits GABA-transaminase activity. 

Topiramate enhances GABA receptor activity. 

Gamma-hydroxybutyrate (GHB): GABA analog, also known as sodium 
oxybate, used to treat narcolepsy with cataplexy, illicit use as “date rape 
drug/' 

GABA receptor antagonists: Flumazenil is used to treat benzodiazepine 
overdose. 


Glutamate 

Major excitatory neurotransmitter in the brain. 
Aspartate plays this role in the spinal cord. 

Biosynthesis 

Glutamine giutaminase _> Glutamate 


Metabolism 

Reuptake into presynaptic neurons terminates glutamate activity. 

Functional Anatomy 

Distributed widely throughout the CNS. 

Receptors and Pharmacology 

N-methyl-D-aspartate (NMDA) receptor is a ligand and voltage-gated calcium 
channel with binding sites for: 

Glutamate: T. 

■ Glycine: T. 

Polyamine (PCP and ketamine): Voltage-dependent T. 

Magnesium: Voltage-dependent nL. 
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Zinc: Voltage-independent <1. 

Glutamate analogs: Domoic acid causes seizures. 

Glutamate excitotoxicity: Excessive NMDA activity can —» neuronal 
death and has been implicated in the pathophysiology of many neuropsy¬ 
chiatric conditions, including stroke and neurodegenerative disease. 
Glutamate receptor antagonists: Used to treat epilepsy (lamotrigine and 
gabapentin). Also: 

Memantine: Noncompetitive NMDA receptor antagonist that prevents 
excitotoxicity by inhibiting prolonged influx of calcium. Used for treat¬ 
ment of moderate to severe Alzheimer's disease. 

Riluzole: NMDA receptor antagonist that prolongs survival in amyo¬ 
trophic lateral sclerosis. 



Autoantibodies to glutamate 
receptor CLUR3 are 
associated with Rasmussen's 
encephalitis. 


Nitric Oxide (NO) 

Neurological functions include regulating cerebral blood flow and facilitating 
penile erections. 

Biosynthesis 

Arginine + oxygen nitric oxide synthase > nitric oxide + citrulline. 


Receptors and Pharmacology 

NO diffuses directly into cells does not require specific receptors. 

NO activity —> production of cyclic guanosine monophosphate (cGMP). 


IMPORTANT NEUROTRANSMITTER/DISEASE CORRELATIONS 


Epilepsy 

Pyridoxine deficiency: Characterized by X GABA synthesis and seizures that 
resolve with IV pyridoxine administration. 


Headache 

Migraine: Treated with ergot derivatives and triptans that are agonists of 
5-HT 1D receptors. 


Movement Disorders 

Dopamine-responsive dystonia (Segawa syndrome): 

Characterized by striatal dopamine deficiency, secondary to tyrosine 
hydroxylase deficiency. 

L-dopa effectively treats symptoms. 

Essential tremor: Treated with (3-blockers and phenobarbital. 
Medication-induced parkinsonism: Induced by antagonists of basal gan¬ 
glia D 2 receptors. 

Neuroleptic malignant syndrome: Precipitated by withdrawal of dop¬ 
aminergic medication or receptor blockade. 

Parkinson's disease: 

Characterized by degeneration of substantia nigra pars compacta. 
Pharmacotherapy consists of supplying exogenous L-dopa and dopamine re¬ 
ceptor agonists while inhibiting metabolism with agents such as: Carbidopa, 
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which inhibits DOPA decarboxylase; entacapone, which inhibits COMT, 
selegiline, which inhibits MAO-B. 

Restless leg syndrome (RLS): Dopamine agonists like ropinirole and 
pramipexole are used to treat RLS. 

Stiff-person syndrome: 

Autoimmune disorder or paraneoplastic characterized by glutamic acid 
decarboxylase antibodies (or anti-amphiphysin) antibodies —» >L GABA 
activity. 

Symptoms include muscle stiffness and spasms triggered by minimal 
stimuli. 

Tardive dyskinesias: Result from T sensitivity of postsynaptic dopamine re¬ 
ceptors because of previous dopamine receptor antagonism. 



Neuropsychiatric Disorders 

Alzheimer's disease: 

Associated with cholinergic deficit. Can be treated with long-acting 
cholinesterase inhibitors. 

Also associated with glutamate excitotoxicity. Can be treated with 
NMDA receptor antagonists. 

Addiction: 

Drugs that T dopaminergic activity in the nucleus accumbens possess 
addiction potential. 

Agents used to reduce addiction related craving (bupropion) provide 
compensatory dopamine T. 

Depression: 

Associated with low catecholamine activity, especially low concentra¬ 
tions of CSF serotonin metabolites (HIAA). 

Treatments include MAOIs, tricyclics, selective serotonin reuptake 
inhibitors (SSRIs), selective dopamine reuptake inhibitors (SDRIs — 
bupropion), and serotonin and norepinephrine reuptake inhibitors 
(SNRIs —venlafaxine). 

Lesch-Nyhan disease: 

Striatal dopamine pathways are implicated in the neurological deficits, 
such as choreoathetoid dyskinesia and dystonia. 

Caused by hypoxanthine-guanine phosphoribosyl transferase (HGPRT) 
deficiency. 

X-linked recessive inheritance. 

Schizophrenia: 

Excessive mesolimbic dopaminergic activity is implicated in pathophysi- 
ol °gy. 

Treatment includes dopamine receptor antagonists. 

Tourette's syndrome: Symptoms are associated with hypersensitivity of D 2 
receptors in the caudate. 


Neuromuscular Transmission Disorders 

Botulism: Caused by impairment of ACh release from presynaptic neu¬ 
rons because of botulinum toxin —> severe weakness. 

Congenital myasthenic syndromes: Heterogenous disorders caused by 
mutations in neuromuscular junction components. 

Lambert-Eaton myasthenic syndrome (LEMS): Paraneoplastic disorder 
with antibodies against presynaptic calcium channels that inhibit release 
of ACh and cause weakness. 
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Myasthenia gravis: 

Autoimmune disease frequently associated with antibodies against post- 
synaptic ACh receptors or muscle-specific kinase (MuSK). 

Presents with weakness of extraocular and bulbar muscles. 

Treated with cholinesterase inhibitors that X breakdown of ACh in the 
synapse. 

Tick paralysis: Also due to presynaptic ACh release blockade. 

Other 

Hypertension: Patients taking MAOIs can develop hypertension with con¬ 
sumption of tyramine found in cheese, sausage, pickled fish, and yeast sup¬ 
plements. 

Pheochromocytoma: 

Due to excess norepinephrine and epinephrine activity. 

Symptoms include hypertension, tachycardia, anxiety, and headache. 
Pituitary adenoma: Dopamine agonists si prolactin production and re¬ 
duce size in prolactin-secreting tumors. 



279 


PSYCHIATRY TOPICS 


This page intentionally left blank 



CHAPTER 17 







Neuroimmunology 


Maria K. Houtchens, MD 
Jason Yanofski, MD 


Multiple Sclerosis 282 

Clinically Isolated Syndrome 286 

Optic Neuritis 286 

Transverse Myelitis 287 

Variants of MS 288 

Neuromyelitis Optica 288 

Balo's Concentric Sclerosis 289 

Marburg Variant 289 

Acute Demyelinating Encephalomyelitis 289 

Isolated CNS Vasculitis 290 

Eales' Disease 290 


281 



NEUROLOGY TOPICS 


MULTIPLE SCLEROSIS (MS) 



• A 53-year-old man presents with 6 months of gradually worsening leg 
weakness, spasticity, and hyperreflexia. His exam also reveals mild appen¬ 
dicular ataxia. MRI reveals more than 10 nonenhancing T2 hyperintensities 
in subcortical white matter, brain stem, and cerebellum, and spinal cord atrophy. 
What alternatives to MS should be considered? 

Infections (e.g., Lyme, syphilis), inflammatory (e.g., CNS vasculitis), others (e.g., 
CNS lymphoma.) See Table 17-1. Serological testing, CSF analysis, and MRI char¬ 
acteristics should be used to exclude MS mimics. 

What is this patient's likely diagnosis? Primary progressive MS (PPMS). 


T-cell-mediated autoimmune CNS disease triggered by unknown exogenous 
agents, such as viruses or bacteria, in genetically susceptible subjects. 



MS is associated with MHC-II 
and three specific alleles in 
DR2 haplotype. 


Epidemiology 

Most common neurologic disease among young adults. 

Incidence highest from 20 to 40, but can start in childhood or after age 50. 
7:3 female-to-male ratio. 

Prevalence decreases with proximity to equator. 

■ U.S. prevalence: 400,000+. 

In the United States, there are 8,500-10,000 new cases per year. 

Genetic risk: 

General population: 0.1%. 

If one parent or first-degree relative is affected: 4%. 

If both parents are affected: 20%. 

Associated with major histocompatibility complex II (MHC-II) and cer¬ 
tain DR2 haplotypes. 


TABLE 17-1. MS Mimics 


Infection 

Metabolic 

Lyme disease 

B 12 and E deficiency 

Neurosyphilis 

Other 

PML, HIV, HTLV-1 

CADASIL, other rare familial diseases 

Inflammatory/Autoimmune 

CNS lymphoma 

SLE 

Cervical spondylosis 

Sjogren's syndrome 

Motor neuron disease 

Other CNS vasculitis 

Hereditary leukodystrophies 

Sarcoidosis 

Behcet's disease 

ADEM 

Cerebrovascular disease 


ADEM, acute disseminated encephalomyelitis; CADASIL, cerebral autosomal dominant arteriopa- 
thy with subcortical infarcts and leukoencephalopathy; CNS, central nervous system; HIV, human 
immunodeficiency virus; HTLV-1, human T-lymphotropic virus type 1; PML, progressive multifocal 
leukoencephalopathy; SLE, systemic lupus erythematosus. 
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Symptoms and Signs 


Constellation of symptoms depends on location of lesion(s) within brain, spi¬ 
nal cord, and optic nerves. Initially attacks of inflammation and central ner¬ 
vous system (CNS) dysfunction are usually followed by full recovery, but over 
time deficits may persist. Attacks typically worsen over several days, plateau, 
and then improve over days to weeks. 

Most common symptoms: 

Visual/oculomotor disturbances (49%). 

Leg paresis/leg paresthesias (42%). 

Cerebellar ataxia (24%). 

Cognitive impairment (4%). 

Other symptoms: 

Lhermitte’s phenomenon: Electrical paresthesias induced by neck flex¬ 
ion. 

Uthoff phenomenon: Worsening symptoms/signs with T body tempera¬ 
ture (showering, exercising). 

Neuropathic pain. 

Fatigue. 


Pathology 


Historically considered a disease of white matter, but recent data suggest 
additional neurodegeneration and primary involvement of gray matter. Vi¬ 
ruses may be implicated in pathogenesis of MS. 

Epstein-Barr virus (EBV) and human herpesvirus 6 (HHV6) are most 
consistently and recently implicated. 

Other possibilities: Measles, rubella, mumps, coronavirus, parainflu¬ 
enza, herpes simplex virus type 1 (HSV-1), vaccinia, human T-lympho- 
tropic virus type 1 (HTLV-1). 

Inflammation is characterized by an immunologic cascade: 

1. Activation of CD4+ autoreactive T-cells in peripheral immune system. 

2. Migration of Thl cells into CNS. 

3. Reactivation in-situ by myelin antigen. 

4. Activation of B cells and macrophages and secretion of pro-inflamma¬ 
tory cytokines and antibodies. 

5. Typical pathology: Inflammation, demyelination, axonal disruption/ 
loss, atrophy/neurodegeneration. 

Gross external pathology: 

Usually normal, though may see atrophy, widening of sulci with en¬ 
largement of lateral and third ventricles. 

Spinal cord may be slightly shrunken with thickened pia and arach¬ 
noid. 

Gross sections show “MS plaques": 

Numerous small irregular gray discolorations in old lesions. 

Pink areas in acute lesions. 

Predominantly in periventricular white matter. 

Superolateral angle of the body of the lateral ventricle is often affected. 
Optic nerves may look shrunken. 



The pathologic hallmarks of 
MS are demyelination and 
inflammation, predominantly 
perivenular. Severe or 
advanced disease also 
involves axonal disruption and 
cortical atrophy/ 
neurodegeneration. 


Histopathology 

Microscopic: 

There are four patterns of immunohistopathology in MS lesions: 
Macrophage/T-cell inflammatory type; antibody-dependent/complement- 
driven type; oligodendroglial/myelin-associated glycoprotein-directed 
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Viruses that may be 
implicated in pathogenesis of 
MS: EBV, HHV6 (most 
consistently and recently 
implicated), measles; rubella; 
mumps , coronavirus, 
parainfluenza; A/51/-/, 
vaccinia, HTLV-1. 



MRI FLAIR suppresses CSF 
signal for better lesion 
identification. In early MS, 
FLAIR is more predictive than 
other MRI sequences of 
subsequent disease course. 



Benign MS: Minimal 
neurologic disability after 10- 


inflammatory type; degenerative type (lack of perivascular demyelination 
and absence of remyelination). 

Usually, one type predominates in individual patient. 

Myelin stains show sharply demarcated circumscribed lesions devoid of 
myelin. 

Within lesions: Destruction, swelling or fragmentation of myelin sheaths, 
proliferation of glial cells, variable axonal destruction (new and old 
plaques). 

Remyelinating plaques may result from differentiation of precursor 
cells common to type II astrocytes and oligodendrocytes; uniform areas 
of aberrant and incomplete myelination (shadow plaques). 

Electron microscopy: 

Widening of outer myelin lamellae. 

Splitting/vacuolization of myelin sheaths. 

Vesicular dissolution of myelin. 

Myelin sheath fragmentation, ball and ovoid formation. 

Thinning of myelin sheaths. 

Macrophage-associated pinocytosis and peeling of myelin sheaths. 
Immunohistochemistry of MS plaques: 

si in lipid and protein component of normal myelin, 
si in staining for myelin basic protein (MBP) and myelin-associated gly¬ 
coprotein (MAG). 

■ MRI findings: 

Dawson's fingers: T2 hyperintensities arranged perpendicular to the plane 
of lateral ventricles. Reflect demyelination and perivenular inflammation. 
T2/fluid attenuation inversion recovery (FLAIR) hyperintensities: Reflect 
total disease burden, including reversible and irreversible pathology. 

T1 gadolinium enhancement: Inflammation, blood-brain barrier disrup¬ 
tion, and recent disease activity (< 8 weeks) with new lesion formation. 

T1 hypointensities (“black holes"): Reflect severe tissue pathology, axonal 
loss, and clinical disability. 

Global and focal cerebral atrophy measures in brain and spinal cord: Cor¬ 
relate with axonal loss, neuronal loss, physical and cognitive impairment. 

■ Cerebrospinal fluid (CSF) analysis: 

CSF pleocytosis: Occasional, mild (< 25 cells/mm 3 ). 

Protein: Normal to modestly elevated, almost always <100 mg/L. 
Oligoclonal bands (OCBs): 50-60% of clinically isolated syndromes, 
95% of clinically definite MS. Can have OCBs in other conditions 
(HIV, Lyme disease, neurosarcoidosis, subacute sclerosing panenceph¬ 
alitis, neurosyphilis). 

T immunoglobulin G (IgG) synthesis (3.3 mg/day in 90% of patients). 

■ High IgG index (> 0.7 in 90% of patients). 

MBP - usually < 1 ng/mL, but increases to 4 ng/mL in 80% of acute 
relapses. 

Differential Diagnosis 

Broad because of the many potential manifestations of MS (see Table 17-1). 


15 years (5% of all patients). Classification by Disease Course 


Malignant MS: Neurologic 
disability requiring 
ambulation assistance after < 
5 years (5-7% of all patients). 


Benign MS: 5% of all patients. 

Relapsing-remitting (RRMS): 85% at initial diagnosis. 

Primary progressive (PPMS): 10-20% at initial diagnosis. 

Secondary progressive (SPMS): 60% of RRMS becomes SPMS after 15 
years. 
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Favorable Prognostic Indicators 

Younger age of onset. 

Female sex. 

Monosymptomatic onset. 

Sensory rather than motor symptoms at onset. 
Few T2/FLAIR lesions on original MRI. 

Long interval between first and second attacks. 
Low attack frequency in the first 2 years. 

Full recovery of function after the first attack. 


Treatment 

Immunomodulatory agents (IMAs): X annual relapse rate by — 30% (in¬ 
terferons [IFNs] and glatiramer acetate) and — 60% (natalizumab). X rate 
of new MRI lesions by 90% (natalizumab) and by 40-80% (glatiramer ac¬ 
etate, IFNs). 

IFNs used in MS: Recombinant proteins IFN(3-lb (Betaseron) and two 
formulations of IFN(3-la (Avonex and Rebif). Do not cross the blood- 
brain barrier (BBB) —effects occur in the periphery (e.g., lymphoid 
organs). Possible mechanisms of action: Antiproliferative effect, blocks 
T-cell activation, apoptosis of autoreactive T cells, IFN-y antagonism, 
cytokine shifts (T in interleukin-10 [IL-10], nI in IL-12 production), an¬ 
tiviral effect. 

Glatiramer acetate (Copaxone) is a polypeptide mixture with periph¬ 
eral and CNS effects. It may work through: 

Blocking autoimmune T cells. 

Inducing anergy. 

Inducing anti-inflammatory Th2 cells. 

Bystander suppression. 

Natalizumab (Tysabri) is a recombinant monoclonal antibody that se¬ 
lectively inhibits oc4-(31 integrin receptor on lymphocytes in the periph¬ 
ery (not CNS). 

Prevents binding to vascular cell adhesion molecule (VCAM)-l on 
endothelium. 

si lymphocyte migration across BBB. 

■ Side effects of IMAs: 

Interferons: Injection site reactions, flulike symptoms, neutropenia, 
liver function test elevation, formation of IFN-specific antibodies 
(partially inactivate effects of the drugs). 

Glatiramer acetate: Injection site reactions, postinjection reaction 
(chest pain, facial erythema, tachypnea), fat necrosis at sites of pro¬ 
longed injections. 

Natalizumab: Infusion reaction, opportunistic infections —sometimes 
fatal (PML, disseminated varicella-zoster virus), antibody formation. 

Immunosuppressive therapies: 

Mitoxantrone: Used in severe RRMS or SPMS. Antineoplastic med¬ 
icine with cardiac toxicity; 1% risk of leukemia and standard chemo¬ 
therapeutic side effects. Shown to reduce relapse rate, MRI lesions, and 
disability progression. 

Cyclophosphamide: Positive anecdotal data for disease stabilization in 
SPMS or severe RRMS. 

Other agents used “off label 77 in SPMS or in combination treatments 
of severe RRMS: 

Azathioprine 

Methotrexate 



There is no consistent 
evidence that pregnancy 
worsens clinical outcome for 
women with MS. 

Fifty to seventy percent of 
patients with MS are not able 
to work in prior occupation 
10-15 years after disease 
onset. Causes of disability: 
cognitive and memory 
disorders, spastic paraparesis, 
ataxia, sphincter dysfunction. 
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Mitoxantrone is the only FDA- 
approved agent for treatment 
of secondary progressive 
multiple sclerosis. All other 
agents are used "off label". 



The number of MRI lesions 
suggestive of inflammatory 
disease at the time of CIS 
correlates with future 
development of CDMS (see 
Table 17-2). 


Mycophenolate mofetil 

Intravenous immune globulin (IVIG) 

Monthly IV steroid infusions 

Rituximab 

Daclizumab 


CLINICALLY ISOLATED SYNDROME (CIS) 


• A 26-year-old woman developed mild left leg weakness and numbness 
that worsened over several days, plateaued, then resolved fully after sev¬ 
eral weeks. MRI reveals only a single nonenhancing T2 hyperintense lesion 
in the subcortical white matter of the right hemisphere. 

Does this patient have MS? No, this should be considered a clinically isolated 
syndrome (CIS). What is her likelihood of conversion to clinically definite MS 
(CDMS)? About 1 in 3 (see Table 17-2). 

Should she be treated with immunomodulatory agents (IMAs)? IMAs reduce 
the rate of conversion to CDMS, and are an option for patients at high risk of de¬ 
veloping CDMS. This patient's risk is probably not high enough to warrant IMAs. 


MS often presents for the first time with a CIS such as optic neuritis (ON), an 
acute brain stem syndrome, or transverse myelitis (TM). Not all patients with 
CIS develop clinically definite MS (CDMS). IMAs have been shown to X the 
rate of conversion to CDMS, and may be offered to CIS patients at high risk 
for developing MS. 


OPTIC NEURITIS 


Acute-subacute inflammation of the optic nerve with visual loss. 

Symptoms 

Acute/subacute unilateral X or loss of vision. 

Central vision most affected. 

Color vision impaired. 

Orbital pain with eye movement common. 

Exam 

Reduced visual acuity on the affected side. 

Relative afferent papillary defect (RAPD) —ipsilateral pupil: Brisk consen¬ 
sual response to light in the unaffected eye, but poor response to direct 
light. 


table 17-2. Risk of CIS Conversion to CDMS Based on MRI Lesions 


Number of MRI 

0 

1 

>2 

lesions 




Risk of CDMS 

11% 

33% 

> 85% 
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Inflamed optic nerve head. 

Red color desaturation. 

Enlarged blind spot/central scotoma. 

Differential Diagnosis 

Retinal or macular disease. 

Compressive or infiltrative optic neuropathy. 

Granulomatous (sarcoidosis). 

Tumors (lymphoma, glioma, melanoma, metastatic foci). 

Infectious (fungal). 

Mitochondrial disease. 

Ischemic optic neuropathy. 

Vasculitis. 

Additional Tests 

Visual evoked responses: Prolonged PI00 latency. 

Visual field defect on Goldman Visual Field test. 

Color vision defect on Ishihara Color Plates test. 

Post-gadolinium T1 enhancement in optic nerve. 

Treatment 

Intravenous methylprednisolone 1 g X 3-5 days: Speeds visual recovery but 
does not improve eventual outcome, -i rate of second clinical event. 

Rx of CIS with interferon p-l-oc shown in one large study to reduce con¬ 
version rate to CDMS by 50%. 


TRANSVERSE MYELITIS 


♦ A 22-year-old man develops numbness and paresthesias beginning in his 
feet, ascending over several days to the level of his umbilicus. This was 
soon accompanied by weakness and spasticity in the legs, and he is now 
having constipation. When he urinates, he has incomplete bladder emptying. 

What studies should be performed? MRI of the thoracic and cervical spinal 
cord; CSF analysis including oligoclonal bands; viral PCR (e.g., CMV, VZV, HSV, 
EBV) should be considered, especially if there is CSF pleocytosis. Serum testing for 
HTLV-1, HIV, Lyme, syphilis, and forms of vasculitis. 

MRI reveals an enhancing T2 hyperintensity of the spinal cord from T7 to T9. 
What is the likely diagnosis, and how should he be treated? Transverse myelitis. IV 
corticosteroids can be considered, though there is no clear evidence of efficacy.) 



Acute/subacute inflammation of the spinal cord. Usually limited to < 3 vertebral 
segments and occupies less than two-thirds of cross-sectional cord diameter. 

Symptoms 

Ascending numbness and paresthesias in the legs. 

Sensory symptoms involving the trunk and the perineum. 

Difficulty with or a loss of bladder and/or bowel control. 

Leg weakness. 

Sensory and/or motor symptoms involving the arms (< 20%). 

Back pain. 
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Exam 

si sensation to various modalities in the legs and/or the arms. 

Spinal sensory level. 

Paraparesis. 

Loss of sensation in the perineum. 

T deep tendon reflexes (DTRs), Babinski responses, T muscle tone. 

DTRs may be depressed and muscles may be flaccid acutely. 

Differential Diagnosis 

Idiopathic autoimmune transverse myelitis. 

Acute disseminated encephalomyelitis (postinfectious or postvaccination). 
Viral myelitis. 

■ MS. 

Vasculitis from systemic autoimmune disease. 

Spinal cord infarction. 

Spinal cord compression. 

Paraneoplastic myelopathy (especially anti-Hu antibodies, also associated 
with sensory neuronopathy, seen mostly in small cell lung cancer, rarely in 
neuroblastoma and prostate cancer). 

Other infections (e.g., Lyme disease, syphilis) 

■ HTLV-1. 

Additional Tests 

MRI T2 spinal cord hyperintensity. 

MRI post-gadolinium T1 enhancement. 

Abnormal somatosensory evoked potentials. 

Mild CSF lymphocytic pleocytosis and elevated protein. 

Treatment 

IV methylprednisolone 1 g x 3-5 days (no clear evidence of efficacy). 

Other options: 

Immunomodulators (see below). 

Anti-inflammatories. 

Immunosupressants. 

Symptomatic therapy. 


VARIANTS OF MS 


Neuromyelitis Optica (Devic's Disease) 

Severe acute myelitis (usually cervical) and bilateral optic neuritis. 

Usually monophasic. Common in Africa and Asia; rarer in North America. 
Usually spans > 3 spinal segments; often involves swelling of the spinal cord. 
Pathology: Extensive demyelination, cavitating necrosis, acute axonal in¬ 
jury, loss of oligodendrocytes. Plaques: CD3+, CD8+, macrophages, gran¬ 
ulocytes, eosinophils, perivascular immunoglobulin M deposition. 

IgG anti-NMO antibodies in 73%; may predict recurrence. 

OCBs present in 85% of patients. 

Brain MRI may show few T2 hyperintense lesions. 

CSF may show pleocytosis with > 50 lymphocytes or neutrophils. 
Monophasic or relapsing course. 

Immunosupression (e.g., corticosteroids, plasma exchange, azathioprine) 
partially effective in nonrandomized trials. 
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Bale's Concentric Sclerosis 


Rare variant of multiple sclerosis. 

Characterized by alternating bands of demyelinated and myelinated white 
matter in concentric rings or irregular stripes. 

Lesions may be multiple or mixed with other, more typical MS plaques. 
Often a feature of aggressive disease but can occur in chronic MS. 


Marburg Variant 

Severe, sometimes monophasic, form of MS —» advanced disability or 
death within a period of weeks to months. 

MRI: Extensive, diffuse, confluent cerebral involvement giving the appear¬ 
ance of “MS cerebritis” or large solitary expanding lesion (tumefactive MS). 
Improvement with aggressive chemotherapy regimens has been described. 


ACUTE DEMYELINATING ENCEPHALOMYELITIS (ADEM) 


Monophasic, acute, demyelinating inflammatory illness, typically follow¬ 
ing upper respiratory infection (50-75%) or vaccination. 

More common in children. 

First symptoms 7-14 days post infection. 

Most hospitalized within a week. 

Various Forms 

Bickerstaff brain stem encephalitis. 

Postinfectious transverse myelitis. 

Bilateral optic neuritis (following chickenpox). 

Acute hemorrhagic leukoencephalitis (a.k.a. acute hemorrhagic encephal¬ 
opathy or Weston-Hurst syndrome). Always preceded by respiratory infec¬ 
tion, often Mycoplasma. 

Symptoms and Signs 

Children > adults: Prolonged fever, headache, imbalance/gait instability, 
dysphagia/dysarthria, diplopia. 

Adults > children: Limb paresthesias and weakness. 
Confusion/disorientation, altered alertness. 

Gait ataxia, dysmertria, dysarthria, brain stem signs, sensory disturbances, 
pyramidal weakness. 

Suspect ADEM when: 

Close temporal relation to infection or vaccination. 

MRI shows > 50% involvement of white matter; may also involve deep 

g ra y- 

When enhancement is present in majority of lesions. 

CSF: Usually mild lymphocytic pleocytosis, mild protein elevation, 
typically no oligoclonal bands. 

Biopsy discouraged, but sometimes done for tumefactive/solitary le¬ 
sions to exclude alternatives. ADEM shows: 

Perivascular infiltration macrophages and T cells. 

In very early stages, polymorphonuclear granulocytes. 
Demyelination restricted to perivascular area (unlike MS). 



Strict diagnostic criteria for 
ADEM are not established. 
Controlled treatment trials in 
ADEM have not been done. 
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Differential Diagnosis 

Viral, bacterial or parasitic meningoencephalitis (herpes simplex ence pha- 
litis is a frequent clinical mimic). 

Other vasculitic/autoimmune conditions: 

Initial presentation of antiphospholipid antibody syndrome. 

Primary CNS angiitis. 

Systemic lupus erythematosus (SLE)-related vasculitis. 
Neurosarcoidosis. 

Behqefs disease. 

Primary or metastatic CNS neoplastic disease. 

Mitochondrial leukoencephalopathy. 

Treatment and Prognosis 

Variable success with: 

IV corticosteroids 
Oral immunosuppressants 
Plasmapheresis 
■ IVIG 

Cytotoxic chemotherapy 
Full recovery in > 70%. 

Mild-moderate disability in 10-20%. 

■ Mortality: 5%. 

Sudden severe polysymptomatic onset implies worse prognosis. 


ISOLATED CNS VASCULITIS (GRANULOMATOUS ANGIITIS OF THE BRAIN) 


Characteristic histologic lesions: Granulomatous lesions with multinucle- 
ated giant cells in small or large cerebral blood vessels. 

May involve spinal cord, or spinal cord disease may occur in isolation (spi¬ 
nal cord arteritis). 

Some association with herpes zoster ophthalmicus. 

Clinical course: Subacute progressive encephalopathy, dementia, head¬ 
ache, followed by mental obtundation. 

CSF pleocytosis (> 500 cells per HPF), elevated CSF protein (> 100 mg/ 
dL). 

Cerebral angiography shows beading of the arteries. 

Brain and meningeal biopsy essential for diagnosis. 

Usually fatal within months to several years. 

Cytotoxic chemotherapy can be tried. 


EALES' DISEASE 


Retinal perivasculitis characterized by inflammation and possible blockage 
of retinal blood vessels, abnormal growth of new blood vessels, and recur¬ 
rent retinal and vitreal hemorrhages. 

■ Adult males, 20-35. 

Avascular regions in the retina, with microaneurysms, dilation of capillary 
channels, tortuosity of neighboring vessels, and spontaneous chorioretinal 
scars. 

Variable visual acuity. 

No known treatment. 
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DEMENTIAS 



Mild Cognitive Impairment (MCI) 

MCI is a neurodegenerative disorder that represents an incipient stage of 
dementia. 

It does not represent an extreme of normal aging. 

Early detection is the key to delaying progression to dementia. 

Prevalence: 12-15% among nondemented subjects over the age of 65 
years. 

Incidence: 1% per year. 

There must be a decline in cognitive function with preservation of most 
activities of daily living, but not meeting criteria for dementia. 

Can be classified clinically into four categories based on presence or ab¬ 
sence of amnesia and single or multiple domains (see Figure 18-1). 
Different subtypes of MCI tend to represent different pathophysiology and 
can be incipient forms of different dementia. Figure 18-2 shows predicted 
outcomes of MCI subtypes according to presumed etiology of MCI. 

Investigations 

MCI patients typically progress to dementia at a rate of 10-15% per year. 
Severity of symptoms predicts rate of progression to dementia. Those with 
greater memory impairment or multiple-domain MCI progress to demen¬ 
tia faster. Those with multiple-domain MCI also have worse overall sur¬ 
vival rates. 

Hippocampal atrophy on MRI predicts progression to dementia. Ventricu¬ 
lar and whole brain rates of change also predict conversion. 

The presence of one or more APOE4 alleles predicts faster conversion to 
Alzheimer's disease (AD), although testing is currently not recommended. 
A combination of elevated cerebrospinal fluid (CSF) tau and low amyloid 
beta levels predicts more rapid progression to AD. 

Amyloid imaging shows AD-like patterns of uptake in some patients with 
MCI. It has been shown to distinguish normals from MCI and AD. 

The American Academy of Neurology recommends the following for all 
dementia evaluations: 

Noncontrasted brain CT or MRI. 

Screening for depression. 

Testing for B 12 /folate and thyroid deficiencies. 

Screening for syphilis in high-risk populations only. 



FIGURE 18 - 1 . Diagnostic algorithm for MCI. 
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figure 18 - 2 . Classification of MCI. 


AD, Alzheimer's disease; Depr, depression; DLB, dementia with Lewy bodies; FTD, frontotem¬ 
poral dementia; MCI, mild cognitive impairment; VaD, vascular dementia. 


Treatment 

Donepezil slows progression to AD for up to 18 months, and up to 24 
months in those with the APOE4 gene. 

Vitamin E is not effective in slowing progression to AD. 

Rivastigmine, galantamine and rofecoxib did not slow progression in clini¬ 
cal trials. 

No vitamins, supplements, or behavioral modifications have been shown 
to be effective in the treatment of MCI. 

Alzheimer's Disease 


• A 78-year-old man with increasing forgetfulness is brought in by his wife. 
The patient's wife states that his problems began several years ago. He 
owns a small liquor store, where he had been working together with his 
two sons. Several years ago he began having angry outbursts at work, which were 
very uncharacteristic for him, and making mistakes with the cash register. Over the 
past year, his mistakes and yelling episodes have become more frequent. The 
patient has also started arguing with other employees and customers. The patient 
has some insight into these episodes. His wife reports that she has similar prob¬ 
lems with him at home. He has not physically injured anyone, but his wife is afraid 
that he might become physical. His wife also reports that the patient has become 
forgetful to the point where he is unable to find his way in the neighborhood and 
has difficulty with finances. 

The patient's past medical history includes hypertension, coronary artery dis¬ 
ease, and hyperlipidemia. He had a coronary stent placed 5 years ago. His current 
medications include simvastatin, atenolol, and a baby aspirin. He has no known 
drug allergies. 

He is well groomed, cooperative. He maintains a good eye contact. There is 
no psychomotor slowing or agitation. His Mini-Mental State Exam (MMSE) is 23 
out of 30, with impairments in short-term memory, language, and constructional 
ability. What is the most likely diagnosis? 
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The most likely case given his age and risk factors and the prevalence of these 
diseases is Alzheimer's disease or vascular dementia. Management of Alzheimer's 
disease is directed toward symptomatic relief. Management of the neuropsychiat¬ 
ric symptoms and behavioral issues comprise a major component of the medical 
treatment of these patients. The patient can be started on acetylcholinesterase 
inhibitors such as donepezil with some improvement. However, these symptoms 
are improved only a few years, after which the disease continues. Behavioral dis¬ 
turbances can be treated with a new generation of antipsychotics such as que- 
tiapine. 



Alzheimer's disease is the most common dementia in the United States. The 
prevalence is increasing due to an aging population. It is the seventh leading 
cause of death in the United States, and the fifth leading cause of death over 
the age of 65. 

Prevalence: > 5 million cases in the United States. This is a 10% increase 
from 5 years ago. 

Incidence: > 400,000 new cases every year in the United States. The inci¬ 
dence doubles every 5 years of age after age 60. 

Classification 

DSM IV-TR: Criteria for Dementia. These criteria are more broad and 
general. 

Multiple Cognitive Deficits 

Criterion A: Memory impairment and one or more of the following: 
Aphasia. 

Ataxia. 

Agnosia. 

Disturbed executive function (planning, organizing, etc.). 
Criterion B: Cognitive deficits: 

Causing impairment in social or occupational functioning. 
Not due to other CNS disorders. 

Not due to a medical disorder. 

Not occurring solely during the course of delirium. 

Criterion C: Gradual and continued cognitive decline. 

Criterion D: Other systemic neurologic and psychiatric illnesses 
should be eliminated. 

Criterion E: Alzheimer's disease should not be diagnosed in the 
presence of delirium. 

Pathophysiology 

Cerebral atrophy: 

Begins in the entorhinal cortex and hippocampus. 

Atrophy increases and spreads globally over time. 

Typically spares the occipital lobe until late stages. 

Histology: 

Global loss of neurons and synaptic connections. 

Amyloid plaque deposition: Amyloid plaques are extracellular protein 
deposits made up of beta amyloid (A(3) fragments. Diffuse plaques: 
Thought to be benign and often found in normal elderly. Compact 
plaques: Associated with neuritic changes caused by toxic effects to 
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dendrites and axons. Cerebral amyloid angiopathy: Amyloid often de¬ 
posits in blood vessels increasing risk for hemorrhages in AD patients. 
Neurofibrillary tangles: Consist of paired helical filaments composed 
of hyperphosphorylated tau proteins. Intracellular deposits starting in 
neurons in the entorhinal cortex and hippocampus, later spreading 
more globally. 

Genetics: 

APOE e4: A lipid transport gene product found to significantly T 
risk of late onset Alzheimer's disease. This is by far the gene with 
the strongest association with sporadic late onset AD. 15% of the 
population carry this allele. With one copy of APOE 84 there is a 
50% chance of having AD by their mid to late 70s. With two copies 
of APOE 84 there is a 50% chance of having AD by their mid to late 
60s. 

APOE 82 allele is protective against AD. Familial Alzheimer's dis¬ 
ease (FAD): Autosomal dominant inheritance; typically early on¬ 
set, late 30s to 60s. The gene for amyloid precursor protein (APP) 
is located on chromosome 21. Mutations cause FAD with onset at 
ages 40-60s. People with Down syndrome develop Alzheimer's-type 
dementia typically by age 30-40. Other genes involved with FAD 
before age 40 include presinilin 1 (located on chromosome 14) and 
presinilin 2 (located on chromosome 1). Both proteins are involved 
in the gamma secretase complex. 

Risk Factors 

Age: At age 65, 1-2% of the population have AD; by age 85, 35-50% of 
people have AD. 

Head trauma: history of significant head trauma T risk of AD. 

Education: lower education predisposes to onset of AD. 

Sex: controversial evidence shows women may be at slightly T risk. Many 
feel this is an artifact of the fact that women typically live longer than 
men. 

Investigations 

Rule out reversible dementias. 

Blood tests include complete blood count, chemistry panel, vitamin 
B i2 ? folic acid, and thyroid function tests. 

CT or MRI for structure lesions and significant vascular disease. 
Consider positron emission tomography (PET) scan to differentiate AD 
from frontotemporal dementia. 

CSF levels of Ap and tau can be useful if clinical diagnosis is uncertain. 
The following additional tests may be considered if indicated by his¬ 
tory or examination: Sedimentation rate, hemoglobin A 1C , heavy metal 
screen, HIV testing, rapid plasma reagin (RPR) for syphilis (if in a high- 
risk population), CSF level of 1-4-3-3 protein to support diagnosis of 
Creutzfeldt-Jakob disease. 

Treatment 

Current approved therapies have been shown to improve cognition, func¬ 
tion in activities of daily living, and behavior. 

Most patients benefit by slowed or halted decline for 2-3 years after 
treatment initiation, but only a minority of patients see improvement. 
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Acetylcholine esterase inhibitors: T acetylcholine levels in the basal 
forebrain and medial temporal lobe structures: Donepezil, rivastig- 
mine, galantimine. 

Memantine: Inhibits glutamate at the NMDA receptor for neuropro¬ 
tection. It is indicated as add-on treatment to achetylcholine esterase 
inhibitors in moderate to severe AD. 



Dementia with Lewy Bodies 

Dementia with Lewy bodies (DLB) is the second most common neurodegen- 
erative dementia after Alzheimer's disease. DLB is a diagnosis that now en¬ 
compasses dementias that have combined AD pathology with Lewy bodies 
(Lewy body variant of AD), and those with pure Lewy Body pathology (pure 
diffuse Lewy body disease [pDLBD]). It does not include those with Parkin¬ 
son's disease (PD) that later develop dementia (e.g., Parkinson's disease with 
dementia [PDD]). There is reason to believe that PDD and pDLBD may be 
the same disease with different presentations, as they are quite difficult to dis¬ 
tinguish clinically and pathologically in moderate to severe dementia. 

Classification 

Central features (essential): Dementia with progressive cognitive decline 
of sufficient magnitude to interfere with social or occupational function. 
Memory impairment may not necessarily occur early but usually devel¬ 
ops with progression. Deficits on tests of attention, executive function, and 
visuospatial ability may be present. 

Core features (two or more = probable DLB; one = possible DLB): 

Fluctuating cognition —(pronounced variation in attention and alert¬ 
ness). 

Recurrent visual hallucinations, typically well formed and detailed. 
Spontaneous parkinsonism. 

Suggested features (one core + one suggestive = probable DLB; zero core 
+ one or more suggestive = possible DLB): 

Rapid eye movement (REM) sleep behavior disorder. 

Severe neuroleptic sensitivity. 

Single photon emission computed tomography (SPECT) or PET imag¬ 
ing showing low dopamine transporter activity in basal ganglia. 

A diagnosis of DLB is less likely: 

In the presence of stroke evident as focal neurological signs or on brain 
imaging. 

In the presence of other physical illness or brain disorder that can ac¬ 
count in part or in total for the clinical picture. 

If parkinsonism only appears first at a stage of severe dementia. 
Temporal sequence of symptoms: 

DLB is diagnosed when dementia precedes or is concurrent with par¬ 
kinsonism. 

Parkinson's disease dementia should be used to describe dementia that 
occurs in the context of well-established PD. 

Parkinsonism may be more subtle in DLB than in primary PD. 

Predominance of axial signs including gait difficulty and postural insta¬ 
bility. 

Tremor is less common. 

Age of onset is typically between 60 and 90 years. 

Slightly more common among men. 
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LBV progresses more rapidly than AD, whereas pDLBD tends to progress 
more slowly than AD. 

Severe sensitivity to neuroleptic drugs is common. This may cause worsen¬ 
ing psychosis or sedation. 

Pathophysiology 

Lewy bodies are found in limbic and cortical regions in about 20% of pa¬ 
tients with dementia, and restricted to the amygdala in 20-30%. 

AD pathology often coextists with Lewy body pathology. 

Neocortical Lewy bodies consist of intracytoplasmic eosinophilic inclu¬ 
sions, and a-synuclein is the primary protein that makes up the Lewy body. 
They are most commonly found in the cingulated cortex, amygdala, in¬ 
sular and frontal cortex, a distribution that correlates with mesolimbic 
dompaminergic projections. 

Degeneration of the cholinergic projections result from interruption of 
basal forebrain neurons. 

Treatment 

Few evidence-based treatments are available given the wide range of patholo¬ 
gies in DLB. In addition, there are no known disease-modifying drugs for 
DLB. Following are some basic guidelines: 

Many DLB patients also have AD pathology. Similar treatments for DLB 
are recommended for management of dementia symptoms. 

Patients with DLB are less likely to show a good response to levodopa com¬ 
pared to PD or PDD. But these drugs should be tried to treat disabling par¬ 
kinsonian symptoms. 

DLB patients tend to be very sensitive to side effects of CNS-active drugs. 
Therefore, start low and titrate slowly. 

Targeted therapy: 

Cognitive impairment: Achetylcholinesterase inhibitors (AChEIs): Done- 
pezil, rivastigmine, galantamine; memantine as add-on therapy for mod¬ 
erate to severe dementia. 

Hallucinations: These treatments may worsen parkinsonism: Risperi¬ 
done, olanzapine, aripiprazole. 

Insomnia: Trazodone, chloral hydrate. 

Depression: Selective serotonin reuptake inhibitors (SSRIs). 

Motor impairment: Levodopa/carbidopa: Risk of hallucinations, anxi¬ 
ety, agitation and somnolence. Dopamine agonists: Avoid these medica¬ 
tions due to significantly higher risk of hallucinations in DLB patients. 


Frontotemporal Lobar Dementia (FTLD) 

FTLD accounts for up to 20% of degenerative dementias. 

Prevalence: 15 per 100,000 persons between the ages of 45 and 64. 

It may be more common than AD in people younger than 60 years old. 

Classification 

Commonly presents between ages 45 and 65, with 40% having a positive 
family history. 

There are three phenotypic variants, as classified in Table 18-1. 
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table 18 - 1 . Variants of Frontotemporal Lobar Dementia (FTLD) 



Attribute Frontotemporal Dementia Semantic Dementia Nonfluent Aphasia 


Portion of FTLD 

56% 

< 20% 

25% 

Male-to-female ratio 

2:1 



Age of onset 

Mean age at diagnosis is 58. 

Similar to frontotemporal 

dementia. 


Heritabiiity 

20% autosomal dominant. 

Sporadic. 

< 20% have genetic 
inheritance patterns. 

Behavioral symptoms 

Usually the presenting 

Emotional withdrawal. 

Typically manifest late in 


symptoms. 

Depression. 

disease. 


Impaired insight and 

Mental rigiditiy. 

Normal insight and 


awareness. 

Apathy, disinhibition. 

Dietary change, compulsion, 

submissiveness. 

Social withdrawal, 
depression. 

Compulsions. 

awareness. 

Social withdrawal and 

depression. 

Cognitive symptoms 

Frontal/executive 

Semantic knowledge 

Changes in verbal fluency, 


dysfunction. 

breakdown: Poor naming, 

pronunciation, word finding 


Perseverations. 

word recall, and word 

difficulties, agrammatism, 


Diminished word output. 

recognition. 

Long-term memory loss. 
Agnosia for faces and 
objects. 

and phonemic paraphasias. 
May have stuttering, 
impaired repetition, apraxia 
of speech. 

May develop impaired 

executive function and 

working memory. 

Rate of progression 

Fastest (3.4 years from 

Slowest (5.2 years from 

Moderate (4.3 years from 


diagnosis to death). 

diagnosis to death). 

diagnosis to death). 

Associated 

Some develop motor 

Late neurologic findings 

Associated with corticobasal 

symptoms/signs 

neuron disease similar to 

amyotrophic lateral sclerosis 
(ALS). 

May develop progressive 
supranuclear palsy or 
corticobasal degeneration 
types of parkinsonian 

defects. 

with atypical parkinsonism. 

degeneration (CBD) and 
progressive supranuclear 
palsy (PSP). 

Supranuclear gaze 
problems, axial rigidity, alien 
limb, and focal dystonias. 

Pathophysiology 

Symmetric frontal and 

Often asymmetric left frontal 

Asymmetric left frontal, 


temporal lobe atrophy, with 

and temporal lobe atrophy, 

insular, anterior parietal and 


frontal more than temporal. 

with temporal more than 
frontal, insula, amygdale, and 
anterior hippocampus. 

superior temporal cortices, 
with prominent left perisylvian 
atrophy. 



Pathophysiology 


Degeneration begins in the frontal and anterior temporal lobes. 
Microscopic findings: 

Only a minority of patients will have classic “Pick's” pattern of pathol¬ 
ogy at autopsy: Tau protein deposits within ballooned neurons (Pick 
cells) often found in amygdala, hippocampus, paralimbic structures, 
and ventral temporal cortex. 

Many FTLD patients have diffuse tau staining rather than distinct Pick 
bodies in the cortex of affected regions. 

FTD-MND: Loss of large pyramidal cells, microvacuolation, and mild 
gliosis; substantia nigra is pale, with reactive fibrous astrocytosis; tau- 
negative, ubiquitin-positive inclusions in the frotal cortex and hip¬ 
pocampus (dentate gyrus); hypoglossal nucleus atrophy. 

Genetics: 

Tau gene mutations: Chromosome 17 (17q21—22). 

More than 30 distinct tau gene mutations have been discovered in 
many FTLD families. 

Tau-negative ubiquitin-positive FTLD cases have shown linkage to the 
17q21 gene as well. 

Mutations in the progranulin protein have been associated with cases 
of FTLD. 

Investigations 

Rule out reversible dementias: 

Complete blood count. 

Chemistry panel. 

Vitamin B 12 , folic acid levels. 

Thyroid function tests. 

CSF levels of A(3 and tau can be useful if clinical diagnosis is uncer¬ 
tain. 

If indicated by history or examination: Sedimentation rate, hemoglo¬ 
bin A 1C , heavy metal screen, HIV testing, RPR for syphilis if in a high- 
risk population, CSF level of 1-4-3-3 protein to support diagnosis of 
Creutzfeldt-Jakob disease. 

Imaging: 

CT or MRI for structural lesions and significant vascular disease and 
atrophy patterns to clarify subtype of FTLD. 

PET scan can differentiate AD from FTLD. 

Treatment 

There are no known effective treatments for FTLD. 

Achetylcholine esterase inhibitors are not indicated. 

SSRIs may improve compulsive behaviors and carbohydrate cravings. 
Atypical antipsychotic can improve aggressive and delusional behaviors. 
Avoid typical antipsychotics due to exacerbation of parkinsonism. 
Trazodone has shown benefit in behavioral management. 



Vascular Dementia (VaD) 

VaD is the second most common contributor to dementia after AD. 
Mixed dementia with AD and VaD is common. 
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Lifetime risk of VaD is greater than AD. 

Incidence rates of VaD are 5- to 10-fold less than AD. 

Twenty-five to thirty-two percent of people meet criteria for dementia three 
months after a stroke. 

Stroke T risk of dementia by 2- to 4-fold. 

Incidence: 11 per 1,000 person-years in those older than 65 years. 

Two times more common in African-Americans compared to whites. 
Mortality rate in VaD is likely higher than AD. 

Cognitive decline tends to be slower than AD. 

Classification 

DSM-IV-TR criteria: 

Memory loss sufficient to interfere with everyday function. 

No clouding of consciousness. 

Stepwise deteriorating course and “patch” distribution of deficits. 

Focal neurological signs and symptoms. 

Evidence from the history, physical examination, or laboratory tests of 
cerebrovascular disease that is judged to be etiologically related to the dis¬ 
turbance. 

Pathophysiology 

There are no consensus criteria for the pathological diagnosis of VaD. 
There is no good evidence that APOE 84 is associated with VaD. 

About 20% of elderly have silent infarcts that can —> slow, subtle cognitive 
decline. 

Worsening of white matter hyperintensities correlates with decline in cog¬ 
nition and processing speed. 

Autopsy studies suggest a diagnosis of VaD should include: 

Cortical infarcts in at least three areas of the parietal, frontal, or tempo¬ 
ral lobes. 

Excluding infarcts in the primary and secondary visual cortex. 
Subcortical vascular dementia: 

Isolated infarcts confined to subcortical regions are usually not suffi¬ 
cient to cause clinical dementia. 

However, multiple small infarcts in the deep white matter can cause 
dementia (Binswager syndrome). Presents with severe confluent white 
matter changes with slowly progressive decline in cognition, urinary in¬ 
continence and gait problems. Thought to be caused by chronic white 
matter hypoperfusion. Rare, strategically placed single, symptomatic, 
subcortical infarcts can cause dementia: Anterior or dorsomedial thala¬ 
mus, genu of the internal capsule, head of the caudate. 

A history of global cerebral hypoxic event at the time of stroke T the risk of 
dementia. 

Clinical Course 

Cognitive deficits present in a more varied fashion than Alzheimer's dis¬ 
ease. Memory, attention, executive function, language, visuospatial abili¬ 
ties, and learning may all be impacted in various degrees. 

Most common cognitive deficits include slowness of processing, poor 
mental flexibility and working memory as apposed to short-term memory 
as seen in early AD. 
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Investigations 

Clinical evaluation should be the same as a standard dementia workup: 
Rule out reversible dementias: Complete blood count; chemistry panel; 
Vitamin B 12 , folic acid levels; thyroid function tests; CT or MRI for struc¬ 
ture lesions and significant vascular disease; CSF levels of A(3 and tau 
can be useful if clinical diagnosis is uncertain. If indicated by history or 
examination: Sedimentation rate; hemoglobin A 1C ; heavy metal screen; 
HIV testing; RPR for syphilis if in a high-risk population; CSF level of 
1-4-3-3 protein to support diagnosis of Creutzfeldt-Jakob disease. 

As a quick screen at the bedside, clinicians can focus on the following cog¬ 
nitive tests: 

■ Mini-mental state exam (MMSE) 

Letter fluency—number of “F” words in a minute (normal is > 12). 
Affective disorders should also be screened for. 

Cognitive symptoms based on cortical infarct territory. Table 18-2 shows 
common symptoms associated with specific infarct territories. 

Treatment 

Mainstay of management is stroke prevention: 

Blood pressure control: Most important modifying risk factor to reduce 
progression. 

Cholesterol lowering. 

Diabetic screening and management. 

Diet and exercise counseling. 

Smoking cessation. 

Aspirin or other antiplatelet agent. 

Achetylcholine esterase inhibitors should be tried given possible ben¬ 
efit in VaD and frequency of overlap with AD. 

Depression is often responsive to SSRIs. 

Cautious use of atypical antipsychotics for can be useful, but added ex- 
trapyramidal symptoms can T fall rates, and should be monitored carefully. 


table 18 - 2 . Common Symptoms Associated with Specific Infarct Territories 

Territory 

Symptoms 

Middle cerebral artery 

Aphasia 

Neglect 

Anterior cerebral artery 

Apathy 

Abulia 

Akinetic mutism 

Posterior cerebral artery 

Amnesia 

Anomia 

Agnosia 

Subcortical infarcts and 

deep white matter infarcts 

Interrupt fronto-subcortical networks 

Bradyphrenia 

Gait problems 

Executive dysfunction 
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Normal Pressure Hydrocephalus (NPH) 

Approximately 175,000 persons in the United States have NPH. 

Diagnosis should be considered based on clinical findings and imaging 
results. 

All the cardinal features of NPH are also common in the elderly in gen¬ 
eral, with multiple causes. This makes diagnosis of NPH challenging. 
Figure 18-3 shows the normal circulation of CSF. 

Classification 

It is important to evaluate the patient's general clinical health for surgical 
candidacy. 

Alcohol abuse worsens prognosis. 

If nonobstructive hydrocephalus is caused by previous subarachnoid hem¬ 
orrhage, meningitis, prior brain surgery or head injury, it will likely re¬ 
spond better to surgical shunting. 

Large head size may indicate congenital hydrocephalus that has become 
symptomatic later in life. Ten to twenty percent of elderly with hydroceph¬ 
alus may have congenital hydrocephalus. 

Cardinal features: There are no consensus diagnoses established. 

Gait difficulty: Typical “glue foot" or ‘'magnetic gait" with difficulty 
initiating movement. However, there is no festination as seen in parkin¬ 
sonism. If gait abnormality began first, or at the same time as dementia, 
then the chance for improvement with surgical shunting is better. 
Cognitive decline: If present for > 2 years a response to surgery is un¬ 
likely. Characterized by psychomotor slowing, memory impairment, 
and executive functioning difficulty. Compared to AD, NPH score bet¬ 
ter on orientation and delayed recall. Compared to AD, impaired on 
attention and concentration. 

Urinary incontinence. 

Enlarged ventricles. 

Differential diagnosis: 

Combinations of dementias, gait problems, and ventriculomegaly: Cer¬ 
vical spondylosis, arthritis, peripheral neuropathy, antipsychotic use, 
Neurodegenerative dementia (AD, DLB, FTTD). 

Cerebral vascular disease: Vascular dementia, strokes without dementia 
causing gait abnormalities or vestibular dysfunction, binswanger's dis¬ 
ease with dementia, gait difficulty and urinary incontinence. 

Parkinson's disease with dementia and ventriculomegaly. 

Multiple systems atrophy, progressive supranuclear palsy, or cortico- 
basal degeneration. 

Pathophysiology 

Normal ventricular enlargement can begin prior to age 60. 

Less than half of biopsies show arachnoid fibrosis. 

Typically cortical biopsies show normal parenchyma. 

Close to one third show AD pathology or vascular disease, consistent with 
the prevalence of these diseases in general elderly populations. 

Deep white matter hyperintensities are sometimes seen, but not likely asso¬ 
ciated to hydrocephalus directly. It is more likely that white matter disease 
is related to the affects of hypertension, which is T in NPH patients. White 
matter hyperintensities are often associated with underlying gliosis, axonopa- 
thy, demyelination or vacuolization, but not necessarily infarctions. 
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FIGURE 18-3. Circulation of cerebrospinal fluid (CSF). 


CSF is produced by the choroid plexus, which consists of specialized secretory tissue located within the cerebral ventricles. It 
flows from the lateral and third ventricles through the cerebral aqueduct and fourth ventricle and exits the ventricular system 
through two laterally situated foramina of Luschka and a single, medially located foramen of Magendie. CSF then enters and 
circulates through the subarachnoid space surrounding the brain and spinal cord. It is ultimately absorbed through arachnoid 
granulations into the venous circulation. (Reproduced, with permission, from Aminoff MJ, Greenberg DA, Simon RR Clinical 
Neurology , 6th ed. New York: McGraw-Hill, 2005: Fig. 1-14.) 


Investigations 

Evaluate factors that could aggravate hydrocephalus, such as hypertension, 
recent head injury, sleep apnea, congestive heart failure, and obesity. 
Evaluate for causes of gait disturbance, such as arthritis, cervical myel¬ 
opathy, visual impairment, lumbar stenosis, radiculopathy, and peripheral 
neuropathy. 

Evaluate for other causes of dementia, such as AD and VaD. 

Examination: Evaluate for signs of other disease: Parkinsonism, predomi¬ 
nant memory problems (AD,DLB), Behavioral problems (FTD), focal 
neurologic signs (stroke, neuropathy). 

Cognitive evaluation: detailed neurocognitive testing can often distin¬ 
guish AD from NPH patterns of cognitive deficits. 

Neuroimaging: MRI is superior to CT with the ability to evaluate for 
aqueduct stenosis cerebellar tonsil herniation and brain stem infarcts 
better. MRI can also be used to measure medial temporal lobe struc¬ 
tures more accurately to differentiate NPH from AD. See Figure 18-4. 

Treatment 

The only treatment for NPH is ventriculoperitoneal shunting. 

Sustained improvement can be seen in gait at 3 years post surgery in about 
75% of case. 
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figure 18-4. Normal pressure hydrocephalus. 

A: Sagittal T'l-weighted MR image demonstrates dilatation of the lateral ventricle and stretching of the corpus callosum (ar¬ 
rows), depression of the floor of the third ventricle (single arrowhead), and enlargement of the aqueduct (double arrowheads). 
Note the diffuse dilatation of the lateral, third, and fourth ventricles with a patent aqueduct, typical of communicating hydro¬ 
cephalus. B: Axial T2-weighted MR images demonstrate dilatation of the lateral ventricles without generalized cortical atrophy. 
This patient underwent successful ventriculoperitoneal shunting. (Reproduced, with permission, from Kasper DL, Braunwald 
E, Fauci AS, et al. Harrisons Principles of Internal Medicine , 16th ed. New York: McGraw-Hill, 2004: 2403.) 



Cognitive improvement seen in up to 80% at 3 years. 

Improved urinary incontinence seen in over 80% at 3 years. 

There is an T prevalence of systemic hypertension in those with NPH. 
The causal relationships between hypertension and NPH are un¬ 
known. Nonetheless, hypertension should be evaluated for and treated 
in all patients with NPH. 

Watch for known shunting complications, such as infections, seizures, 
headaches, hearing loss, tinnitus, acute intracerebral hemorrhage, sub¬ 
dural hygroma or hematoma, and damage to intra-abdominal organs. 

Other Dementias 

There are many less common causes of dementia, many of which are 
treatable (Table 18-3). 

Atypical dementia presentations such as rapid onset, early presentation, 
or unusual neurologic features should raise the suspicion of less common 
causes of dementia. 

Certain risk populations warrant further workup for uncommon dementia. 
These may include family history or risky sexual practices, for example. 
The American Academy of Neurology recommends routine testing only 
during initial dementia evaluations for three common causes of cognitive 
impairment. Although cognitive impairment in these disorders is rare, the 
disorders are quite common and treatable: 

Vitamin B 12 deficiency 

Hypothyroidism 

Depression 
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table 18-3. Less Common Causes of Dementia 


Vitamin deficiencies 

Toxic disorders 

Thiamine (BJ: Wernicke's encephalopathy 3 

Drug, medication, and narcotic poisoning 3 

B 12 (pernicious anemia) 3 

Heavy metal intoxication 3 

Nicotinic acid (pellagra) 3 

Dialysis dementia (aluminum) 

Endocrine and other organ failure 

Organic toxins 

Hypothyroidism 3 

Psychiatric 

Adrenal insufficiency and Cushing's syndrome 3 

Depression (pseudodementia) 3 

Hypo- and hyperparathyroidism 3 

Schizophrenia 3 

Renal failure 3 

Conversion reaction 3 

Liver failure 3 

Degenerative disorders 

Pulmonary failure 3 

Huntington's disease 

Chronic infections 

Progressive supranuclear palsy 

HIV 

Corticobasal degeneration 

Neurosyphilis 3 

Multiple systems atrophy 

Papovavirus (progressive multifocal leukoencephalopathy) 

Hereditary ataxias (some forms) 

Prion (Creutzfeldt-Jakob and Gerstmann-Straussler- 

Motor neuron disease (amyotrophic lateral sclerosis [ALS]) 

Scheinker diseases) 

Multiple sclerosis 

Tuberculosis, fungal, and protozoal 3 

Adult Down syndrome with Alzheimer's 

Sarcoidosis 3 

ALS-Parkinson's-dementia complex of Guam 

Whipple's disease 3 

Miscellaneous 

Head trauma and diffuse brain damage 

Vasculitis 3 

Dementia pugilistica 

Cerebral autosomal dominant arteriopathy with subcortical 

Chronic subdural hematoma 3 

infarcts and leukoencephalopathy (CADASIL) 

Postanoxia 

Acute intermittent porphyria 3 

Postencephalitis 

Recurrent nonconvulsive seizures 3 

Normal pressure hydrocephalus 3 

Additional conditions in children or adolescents 

Neoplastic 

Hallervorden-Spatz disease 

Primary brain tumor 3 

Subacute sclerosing panencephalitis 

Metastatic brain tumor 3 

Metabolic disorders (e.g., Wilson's and Leigh's diseases, 

Paraneoplastic limbic encephalitis 

leukodystrophies, lipid storage diseases, mitochondrial 
mutations) 


a Potentially reversible. 

Adapted, with permission, from Fauci AS, Braunwald E, Kasper DL, et al. Harrison's Principles of Internal Medicine, 16th ed. New 
York: McGraw-Hill, 2007: Table 365-1. 


Each less common cause of dementia requires specific evaluations and 
management, which should be guided by clinical suspicion and based on 
a thorough history and exam. 



Parkinson's Disease 


♦ A 58-year-old right-handed man presents with a tremor in his right hand. 
Over the past year, the patient has noticed a worsening tremor in his right 
hand. His tremor is most noticeable when he is walking or watching televi¬ 
sion. It gets worse when he is at a restaurant and eating. It is not relieved by alco¬ 
hol and disappears when he is playing tennis and golf. He has a history of hyper- 
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tension and has had an appendectomy. Medications include metoprolol 50 mg 
twice a day. He has no known drug allergies. What is the most likely diagnosis? 

The patient most likely has a diagnosis of idiopathic Parkinson's disease with 
the cardinal findings of tremor, bradykinesia, rigidity, loss of postural reflexes, and 
freezing phenomena. Freezing postural instability and bradykinesia are grouped 
as negative phenomena, and are more disabling than the tremor and rigidity, 
which are positive phenomena. Unfortunately, the negative symptoms do not re¬ 
spond well to treatment. Masked facies, micrographia, i glabellar reflex, stooped 
posture, i arm swing, and difficulties with pivot turns are all associated features of 
the disease, sometimes beginning asymmetrically or unilaterally; however, as the 
disease progresses, the motor symptoms worsen and often become resistant to 
treatment. Autonomic symptoms may appear, involving constipation and orthos¬ 
tasis, and cognitive ineffective symptoms such as depression may also develop. 

First test to order would be an MRI to rule out structural findings, such as a 
mass that might -> similar symptoms. In addition, the MRI would help rule out 
vascular parkinsonism, which occurs with strokes in the basal ganglia. 



Most frequent neurodegenerative movement disorder. 

Prevalence of 1-3% in people older than 55. 

Slight male predominance. 

Pathologic feature is Lewy bodies in the substantia nigra. 

Majority of cases are sporadic, but > 10% of cases are familial, with an au¬ 
tosomal dominant inheritance as in the rare cases with a-synuclein mu¬ 
tations, or autosomal recessive as in cases with parkin gene or DJ-1 gene 
mutations in juvenile parkinsonism. 

Diagnosis 

Motor syndrome: Based on clinical criteria. Cardinal clinical features of 
PD include bradykinesia, rigidity, rest tremor, gait, and postural reflex ab¬ 
normalities. 

Nonmotor syndrome: In addition to motor syndrome, PD patients pres¬ 
ent different nonmotor manifestations, including neuropsychiatric distur¬ 
bances (most commonly depression, visual hallucinations and anxiety), 
autonomic dysfunction, abnormalities in olfactory perception, sensory 
symptoms, and sleep disorders. 

In PD patients, prevalence of dementia has been estimated as 25-30%. 
Dementia is “subcortical” in type. 

Sexual dysfunction due to both loss of libido and impotence and urinary 
symptoms such as urgency, frequency, and incontinence of urine are also 
common complaints. 

Late stages of the disease, PD may cause complications such as choking, 
pneumonia, and falls that can —» death. 

Treatment 

Carbidopa/levodopa (L-dopa). 

Dopa decarboxylase inhibitors (carbidopa, benserazide). 

■ COMT Inhibitors (tolcapone). 
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Dopamine agonists (bromocriptine, pergolide, pramipexole, ropinirole, 
cabergoline, apomorphine, and lisuride). 

MAO-B inhibitors (selegiline, rasagiline). 

Surgery and deep brain stimulation. 

Symptomatic therapy: 

Levodopa, coupled with a peripheral decarboxylase inhibitor (PDI), re¬ 
mains the standard of symptomatic treatment for PD. It provides the 
greatest antiparkinsonian benefit with the fewest adverse effects in the 
short term. 

Dopamine agonists provide symptomatic benefit comparable to 
levodopa/PDI in early disease but lack sufficient efficacy to control 
signs and symptoms by themselves in later disease. 

Dopamine agonists cause more sleepiness, hallucinations, and edema 
than levodopa. 

Prospective, double-blind studies have demonstrated that initial treat¬ 
ment with a dopamine agonist, to which levodopa can be added as neces¬ 
sary, causes less motor fluctuations and dyskinesias than levodopa alone. 


ATAXIAS 


Friedreich's Ataxia 

Friedreich's ataxia is a progressive disorder with significant morbidity. 

Loss of ambulation typically occurs 15 years after disease onset. 

More than 95% of patients are wheelchair bound by age 45 years. 

Cardinal features include progressive limb and gait ataxia, dysarthria, loss 
of joint position and vibration senses, absent tendon reflexes in the legs, 
and extensor plantar responses. 

Onset of Friedreich ataxia is early in life, with gait ataxia being the usual 
presenting symptom and lower extremities are affected equally. 

Pathophysiology 

“Dying back phenomena" of axons, beginning in the periphery with ulti¬ 
mate loss of neurons and a secondary gliosis. 

The primary sites of these changes are the spinal cord and spinal roots. 


Spinocerebellar Ataxias 

Spinocerebellar ataxia (SCA) is one of a group of genetic disorders char¬ 
acterized by slowly progressive incoordination of gait and often associated 
with poor coordination of hands, speech, and eye movements. Frequently, 
atrophy of the cerebellum occurs. 

As with other forms of ataxia, SCA results in unsteady and clumsy motion 
of the body due to a failure of the fine coordination of muscle movements, 
along with other symptoms. 

The symptoms of the condition vary with the specific type (there are sev¬ 
eral), and with the individual patient. Generally, a person with ataxia re¬ 
tains full mental capacity but may progressively lose physical control. 



DYSTONIAS 


Dystonia consists of sustained or repetitive involuntary muscle contrac¬ 
tions, frequently causing twisting movements with abnormal postures. 
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Dystonia can range from minor contractions in an individual muscle group 
to severe and disabling involvement of multiple muscle groups. 

The frequency is estimated at 300,000 cases in the United States but is 
likely greater since many cases are not recognized. 

Dystonia is often initially brought out by voluntary movements (action dys¬ 
tonia) and can later become sustained and extend to other body regions. 
Specific dystonias include primary torsion dystonia and several forms of fo¬ 
cal dystonias. 


Primary Torsion Dystonia 

Also known as idiopathic torsion dystonia (ITD) or Oppenheim's dystonia. 
Typically begins in a foot or arm and can progress to involve the other limbs 
as well as the head and neck. In severe cases, patients can suffer disabling pos¬ 
tural deformities. 



Focal Dystonias 

The most common forms of dystonia. They typically present in the fourth to 
sixth decades and affect women more than men. The major types are: 

Blepharospasm: Dystonic contractions of the eyelids with T blinking. 
Oromandibular dystonia (OMD): Contractions of muscles of the lower 
face, lips, tongue, and jaw (opening or closing). 

Spasmodic dysphonia: Dystonic contractions of the vocal cords dur¬ 
ing phonation, causing impaired speech. Most cases affect the adductor 
muscles and cause speech to have a choking or strained quality. Tess com¬ 
monly, the abductors are affected, —» speech with a breathy or whispering 
quality. 

Cervical dystonia: Dystonic contractions of neck muscles, causing the head 
to deviate to one side (torticollis), in a forward direction (anterocollis), or 
in a backward direction (retrocollis). Muscle contractions can be painful 
and associated with dystonic tremor and a secondary cervical radiculopa¬ 
thy. 

Timb dystonias: Can be present in either arms or legs and are often 
brought out by task-specific activities such as handwriting (writer's cramp), 
playing a musical instrument (musician's cramp), or putting in golf (the 

yips)- 

Focal dystonias can extend to involve other body regions (~ 30% of cases) 
and are frequently misdiagnosed as psychiatric or orthopedic problems. 
Their cause is not known, but genetic factors, autoimmunity, and repeated 
trauma have been implicated. 


HUNTINGTON'S DISEASE 


Huntington's disease (HD) is a genetic, autosomal dominant, neurodegenera- 
tive disorder characterized clinically by disorders of movement, progressive 
dementia, and psychiatric and/or behavioral disturbance. 

Pathophysiology 

HD is associated with an excessive sequence of CAG repeats in the IT IS gene 
located on arm 4p. The HD gene codes for a protein called huntingtin. This 
protein is found in neurons throughout the brain; its normal function is un- 
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known. Possibly, the abnormal huntingtin protein undergoes proteolysis and 
is then transported to the nucleus, where it undergoes aggregation. 

Symptoms and Signs 

The first symptoms typically are choreic movements or psychiatric disor¬ 
ders, whereas global cognitive decline generally becomes obvious later and 
eventually expresses itself as a triad of disordered movement, cognitive de¬ 
cline, and psychiatric disturbance. 

Psychiatric symptoms are prominent in patients with HD, including per¬ 
sonality alterations, mood disorders, aggressiveness, hypersexuality or im¬ 
potence, alcoholism, and psychosis. 

Early motor symptoms often include dystonic posturing and rigidity, but 
these changes give way to prominent choreiform activity in most affected 
adults. 

Frequent, irregular, and sudden jerks and movements of any of the limbs 
or trunk occur. 

Grimacing, grunting, and poor articulation of speech may be prominent. 
MRI: In fully developed cases, these studies show cerebral atrophy, espe¬ 
cially of the caudate and putamen, to a degree that is almost specific to the 
disease. 

Treatment 

Choloinesterase inhibitors for cognitive issues, antidepressants for mood disor¬ 
ders, and antipsychotics for behavioral issues. 


ESSENTIAL TREMOR (ET) 


♦ A 48-year-old right-handed man presents with a fluctuating tremor in his 
right hand, which he has noticed becoming worse over the past 2 years. He 
first noticed it when trying to sign a legal document 2 years ago. Over the 
past year he has noticed it daily, and now has difficulty holding a cup of water up 
to his mouth without any spilling. It is present at rest. He used to be an excellent 
orator; however, his speech has become tremulous during the past few lectures 
that he has given. His past medical history is unremarkable; he has had no surger¬ 
ies, is taking no medications, and has no known drug allergies. What is the most 
likely diagnosis? 

The patient most likely has essential tremor given his physical examination 
findings, including bilaterality, the duration of his tremor, and now the appear¬ 
ance of an episodic vocal tremor. He has not been taking any drugs associated 
with action tremors. He does have a positive family history of tremors, and the 
tremors are occurring even in a private setting when he is not nervous. Patients 
with essential tremor respond well to primidone, propranolol, or diazepam. The 
patient should avoid caffeine and nervousness. A diagnostic clue to essential 
tremor is that patients often report several hours of relief after ingesting low doses 
of alcohol. Differential diagnosis includes Parkinson's disease and vascular parkin¬ 
sonism. 

First test to order would be an MRI to rule out structural findings, such as a 
mass that might -» similar symptoms. In addition, the MRI would help rule out 
vascular parkinsonism, which occurs with strokes in the basal ganglia. 
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The most common movement disorder. 

Tremor usually begins in one upper extremity and soon affects the other. 

A mild degree of asymmetry is not unusual. 

In about 30% of cases, tremor involves the cranial musculature; the head is 
involved most frequently, followed by voice, jaw, and face. 

Tremor may be intermittent initially, emerging only during periods of 
emotional activation. Over time, the tremor becomes persistent. 

At any point in time, the frequency of tremor is relatively fixed, but am¬ 
plitude is highly variable depending on the state of emotional activation. 
Tremor amplitude is worsened by caffeine, emotion, hunger, fatigue, and 
temperature extremes. The baseline tremor amplitude slowly T over sev¬ 
eral years. 

A degree of voluntary control is typical, and the tremor may be suppressed 
by skilled manual tasks. 

The tremor resolves during sleep. 

Alcohol intake temporarily reduces tremor amplitude in an estimated 50- 
70% of cases. 

Pathophysiology 

A family history of ET is noted in 50-70% of cases. Transmission is autosomal 
dominant, with incomplete penetrance. Some cases are sporadic with un¬ 
known etiology. 

Treatment 

Primidone and propranolol are the cornerstones of maintenance medical 
therapy for ET. 

Medications provide good benefit in reducing tremor in approximately 
75% of patients. 


310 


CHAPTER 19 







Headache and Pain 


David W. Chen, MD 
Amin Azzam, MD, MA 


Pain 

312 

Definitions 

312 

Nociceptive Pain 

312 

Neuropathic Pain 

312 

Headache 

315 

Primary Headache 

315 

Secondary Headache 

317 


311 



NEUROLOGY TOPICS 


PAIN 


Pain can be classified as nociceptive (due to disease or damage to non-neural 
tissues) or neuropathic (due to disease or dysfunction of neural tissues). Table 
19-1 summarizes medications for pain. 



Definitions 

Analgesia: Absence of pain from noxious stimuli. 

Anesthesia: Absence of all sensation. 

Allodynia: Pain caused by non-noxious stimuli. 

Hyperalgesia: T sensitivity to noxious stimuli. 

Hypoesthesia: 'l sensitivity to stimuli. 

Paresthesias: Abnormal sensations, spontaneous or evoked. 

Dyesthesias: Unpleasant, abnormal sensations, spontaneous or evoked. 


Nociceptive Pain 

Pain caused by damage to non-neural tissues from inflammation, injury, 
irritation, infection. Common sites include skin, muscles, bone, ligament, 
and viscera. 

Mediated by small, thinly myelinated A-delta and unmyelinated C nerve 
fibers. 

Responds to opioids or nonsteroidal anti-inflammatories (NSAIDs). 


Neuropathic Pain 

Pain caused by primary peripheral nervous system (PNS) or central nervous 
system (CNS) insult. Can be continuous or paroxysmal. Commonly “burn¬ 
ing,” “electric,” “tingling,” “shooting.” The following are examples of specific 
neuropathic pain syndromes. 


Postherpetic Neuralgia (PHN) 

Defined as dermatomal pain lasting more than 3 months. Hyposthesia, al¬ 
lodynia and/or hyperalgesia. 

T risk in elderly and immunocompromised. 

Ten to fifteen percent of patients with shingles have PHN. 

Antiviral treatment within 72 hours of varicella-zoster virus (VZV) reacti¬ 
vation may reduce likelihood of PHN. 


Trigeminal Neuralgia ("Tic Douloureux") 


• A 36-year-old woman reports brief sharp jolts of pain into her left cheek. 
They are triggered by chewing food and talking on the phone. What is the 
likely diagnosis? What tests should be ordered, and why? Trigeminal neu¬ 
ralgia. MRI helps exclude multiple sclerosis (MS) or other brain stem pathology as 


a cause. 
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Sudden, brief attacks of severe pain in trigeminal distribution. 
Characteristically, shooting, lancinating, or "lightning-like/' 

Spontaneous or triggered (e.g., chewing, talking, smiling, drinking cold or 
hot fluids, brushing teeth, or touching the face). 

Facial grimace or spasm common. 

No neurological deficits. 

Often idiopathic. 

Can be a symptom of multiple sclerosis, especially in young patients. 

Treatments: 

Carbamazepine, other anticonvulsants. 

Other neuropathic pain medications. 

Procedure-based interventions include microvascular decompression 
(e.g., percutaneous chemical or thermal rhizotomy or radiosurgery). 


Complex Regional Pain Syndrome (CRPS) 

Continuous, severe, disabling regional neuropathic pain out of proportion 
to recognizable pathology, associated with regional autonomic dysfunc¬ 
tion. Symptoms may wax and wane in intensity. 

Symptoms: edema, skin discoloration, altered temperature and sweating, 
allodynia, and hyperalgesia. 

Formerly reflex sympathetic dystrophy (RSD); also called causalgia. 
Spontaneous (type I) or after nerve injury (type II). 

Most common after limb injury or limb immobilization. 


table 19-1. Summary of Pain Medications 


Class/Drug 


Notes 


Tricyclic antidepressants 

Amitriptyline 

Imipramine 

Nortriptyline 

Desipramine 

Anticholinergic side effects. 

Mixed NE/5-HT reuptake inhibition. Tertiary amine. 

Mixed NE/5-HT reuptake inhibition; also histamine antagonist. Tertiary amine. 

NE > 5-HT reuptake inhibition. Secondary amine, so fewer side-effects. 

May be activating. Secondary amine, so fewer side-effects. 

Atypical antidepressants 

Venlafaxine 

SNRI. 5-HT > NE » DA. Withdrawal hypertension. 

Duloxetine 

SNRI. Gl side effects: nausea, anorexia. FDA indicated for use in painful diabetic 
neuropathy, fibromyalgia, MDD, GAD. 

Bupropion 

DA and NE reuptake inhibition. Lowers seizure threshold. 

Anticonvulsants 

Valproic acid 3 

Increases availability of GABA. Monitor LFTs. Category D: avoid in pregnancy/childbearing 
age. Weight gain, alopecia, tremor. 

Carbamazepine 

Na channel. Can cause hyponatremia. 

Oxcarbazepine 

Na channel. Can cause hyponatremia. 

Gabapentin 

a-2(5) Ca ++ channel. Lower extremity edema. 

Pregabalin 

oc-2(§) Ca ++ channel. FDA indicated for use in painful diabetic neuropathy, fibromyalgia, 

PHN, epilepsy. 

Topiramate 3 

Mixed Ca ++ , Na+. Paresthesias, nephrolithiasis, weight loss, cognitive impairment. 

Lamotrigine 

Na + channel. Major interaction with valproate and enzyme-inducing meds. Titrate slowly 
due to risk of Stevens-Johnson syndrome. 
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table 19-1. Summary of Pain Medications (continued) 


Class/Drug 

Notes 

Muscle relaxants 

Baclofen 

Benzodiazepines 

Tizanidine 

GABA-B agonist. 

GABA-A agonist. 

Central alpha-2-adrenergic agonist, less hypotension. 

Alpha agonist 

Clonidine 

Transdermal and oral. Hypotension. 

NMDA antagonist 

Memantine 

Ketamine 

Adjuvant to opioids to help avoid tolerance. 

IV and SC. Hallucinations. 

Opioid analgesics 

Morphine 

Fentanyl 

Hydromorphone 

Meperidine 

Oxycodone 

Codeine 

Methadone 

Tramadol 

Tolerance, respiratory depression. No dosage ceiling. 

IV, transdermal. 

Can lower seizure threshold; avoid long term, IM or IV. 

Less potent than other opioids. Oral only. 

Weak NMDA receptor activity. Appropriate in renal disease. 

Weak mu receptor, NE and 5-HT. 

NSAIDs 

Gastropathy, hepatic metabolism—renal excretion, can cause renal insufficiency. 

Aspirin 

Salicylic acid. Strong cyclooxygenase inhibition. 

Ibuprofen 

A propionic acid. 

Indomethacin 

An acetic acid. 

Ketorolac 

IV, IM, PO; 5 days max, monitor renal function. 

Celecoxib 

COX-2 inhibitor. Cardiovascular thrombotic events. Contraindicated in sulfonamide 

hypersensitivity. 

Other 

Acetaminophen 

Hepatotoxicity. 

Capsaicin 

Binds TRPV1— heat activated Ca ++ channel; depletes substance P. Topical. 


314 




HEADACHE 


Pain caused by disorders that affect pain-sensitive structures (meninges, blood 
vessels, nerves, muscles) of head and neck. Causes can be classified into pri¬ 
mary (tension-type, migraine or cluster) and secondary types. See Table 19-2 
for comparisons. 


Primary Headache 

Primary headaches are caused by intrinsic, sometimes genetic, dysfunction 
of the nervous system resulting in T vulnerability to headache. Categories 
include migraine, tension-type headache, cluster headache and short-lasting 
headache disorders, such as hypnic or exertional headaches. 


Migraine 

More than five headaches lasting 4-72 hours, with at least two of the following: 
unilateral, pulsating, moderate to severe intensity (inhibiting daily activities), 


table 19-2. Comparison of Migraine and Cluster Headache 


Feature 

Migraine 

Cluster 

Location 

Unilateral/bilateral 

Always unilateral periorbital +/- occipital referral 

Pain quality 

Throbbing, pulsating 

Stabbing, boring, burning 

Typical age of onset 

10-50 

20 or older 

Gender 

Female > male 

Male > female 

Time of day 

Any time 

Can be same time of day, often pm 

Frequency 

1-10 per month 

1-3 per day 

Duration 

4-72 hr 

30-180 min 

Aura 

Sometimes present 

Uncommon 

Nausea/Vomiting 

Often 

Almost never 

Miosis 

Never 

50% of the time 

Ptosis 

Rare 

30% of the time 

Rhinorrhea 

Sometimes 

70% of the time 

Lacrimation 

Rare 

Frequent 

Blurred vision 

Frequent 

Infrequent 

Behavior 

Lying still, dark room 

Pacing, manic, difficult to get comfortable 

Family history 

80% 

Rare 



315 


NEUROLOGY TOPICS 




NEUROLOGY TOPICS 


aggravation with routine physical activity; and at least one of the following: 1) 
nausea vomiting, and/or 2) photophobia, phonophobia. 

With aura (~ 20%): > 5 and < 60 minutes of reversible visual scotoma, uni¬ 
lateral sensory symptoms, or dysphasic speech. Usually precedes headache, 
but can develop during. 

Status migrainosus: > 72 hours refractory headache. Treat with IV fluids, 
corticosteroids, IV NSAIDs, metoclopramide, triptans or dihydroergotamine, 
magnesium. 

Treatment: 

Prophylaxis: Beta blockers, calcium channel blockers, valproate, topira- 
mate, tricyclic antidepressants (TCAs). 

Abortive: NSAIDs, triptans (5-HT 1B/D), dihydroergotamine and er- 
gotamine, butalbital, corticosteroids, antiemetics. 


Tension-Type Headache 

Bilateral, mild to moderate nonpulsatile headache, not aggravated by rou¬ 
tine physical activity, without nausea, lasting 30 minutes to 7 days. 

Wight band around the head/' 

Can have photophobia or phonophobia, but not both, and no visual aura. 
Can overlap with migraine; can become chronic. 

Treatment: NSAIDs. 



Cluster Headache 


• A 39-year-old man has a history of smoking and heavy alcohol intake. He 
reports debilitating headaches that are stabbing in the right frontal region 
and associated with drooping of the eyelid and nasal drainage on the right 
side. They often wake him from sleep an hour after he goes to bed. He cannot get 
comfortable and usually paces around the room. What questions would you ask 
and what is the most likely diagnosis? How long are the attacks? The most likely 
diagnosis is cluster headache. 


Severe, unilateral periorbital headache, accompanied by lacrimation, rhi- 
norrhea/nasal congestion, miosis, ptosis, eyelid edema, or conjunctival in¬ 
jection. 

Cycles lasting weeks to months, 1-3 attacks/day, each lasting 15-180 min¬ 
utes. Can wake from sleep, often same time each night. 

Associated with smoking, excessive alcohol intake, rugged facial features, 
blue or hazel eyes. 

See Table 19-2 for comparison with migraine. 

Treatment: 100% oxygen, prednisone, sumatriptan (SC), oral zolmitrip- 
tan, injection dihydroergotamine and ergotamine, lidocaine nasal drops, 
and octreotide in patients with cardiac disease. 

Prevention: Calcium channel blockers, lithium, divalproex sodium, ste¬ 
roids. 
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Secondary Headache 

Headaches associated with another disorder known to cause headache. 
Most important is to distinguish from primary headache and exclude treat¬ 
able or serious causes. 

Clues that suggest secondary headache and should prompt imaging are 
found in Table 19-3. 

Over 300 conditions are described as causing secondary headache. Some 
common/important causes follow. 


Idiopathic Intracranial Hypertension (Pseudotumor Cerebri) 

Idiopathic headache syndrome probably caused by combination of T pro¬ 
duction/^ reabsorption of CSF. 

Peak incidence 20-30 years old. 

Women » men, obese. 

Associated with some medications (vitamin A, oral contraceptives, tetracy¬ 
cline, corticosteroids). 

Possibly related to narrowing of transverse dural sinus, —» X CSF reabsorp¬ 
tion. 

Diagnosis 

CSF pressure >25 mmHg. 

No focal signs other than possible CN VI palsy and papilledema. 

■ Normal CSF profile. 

Normal or small ventricles, no mass on CT/MRI. 


table 19-3. Indications for Imaging in Headache 

Headache features 

"First" or "worst" headache 

Subacute headache with increasing frequency or severity 

New daily persistent headache 

Chronic daily headache 

Side-locked (headache always on same side) 

Not responding to usual treatment 
Postural headache 

Demographics 

History of malignancy or immune compromise 
New onset after age 50 

Associated signs and symptoms 

Abnormal neurological exam with focal deficit (aside from migraine with aura) 

Meningeal signs (stiff neck, nausea, fever) 

New seizures 

Impaired cognition or personality change 

Adapted, with permission, from Evans RW, ed. Diagnostic Testing in Neurology. Philadelphia: WB 
Saunders, 1999: 2. 
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Symptoms 

■ Diffuse headache (~ 95%). 

Transient visual obscurations. 

Pulsatile tinnitus. 

Papilledema and eventual visual loss (peripheral visual loss followed by 
central). 

Diplopia (due to CN VI palsy). 

Treatment 

Mild: Carbonic anhydrase inhibitors. 

Short-term corticosteroids. 

CSF shunt or serial lumbar punctures. 

Optic nerve sheath fenestration (only used in severe cases with visual loss). 


Intracranial Hypotension 

Postural headache (worse upright) due to low CSF pressure. Usually caused 
by CSF leak; can be spontaneous, often caused by trivial events, such as se¬ 
vere coughing, leaking diverticulum around spinal nerve root, after spinal an¬ 
esthesia, lumbar puncture, or spine surgery. 

Symptoms 

Worsened by Valsalva. 

Causes orthostatic dizziness, nausea, vomiting, tinnitus, and hearing loss. 

Imaging 

Subdural hygroma, diffuse meningeal thickening and enhancement. 

CT myelography or radioisotope cisternography can diagnose location of 
leak. 

Treatment 

Bedrest. 

Caffeine. 

Epidural blood patch, epidural saline infusion, or surgical dural repair. 


Giant Cell Arteritis 


• A 72-year-old woman reports 2 months of insidious onset generalized fa- 
tigue, 10-pound weight loss, and headache. Headache is bilateral, moder¬ 
ate in intensity, and described as dull. It is present all the time. She also 
describes a transient episode of visual disturbance, lasting 15 minutes, where it 
appeared as if a curtain came down over the right eye. What test should be or¬ 
dered and what is the most likely diagnosis? ESR, temporal artery biopsy (to ex¬ 
clude temporal arteritis). 


Subacute granulomatous inflammation of medium-sized vessels of head, 
most frequently the temporal branch of external carotid artery. 

Unilateral or bilateral, malaise, myalgia, arthralgia, weight loss, fever, jaw 
claudication, transient monocular blindness, anemia. 


318 





table 19-4. Other Causes of Secondary Headache 


Cause 

Notes 

Subarachnoid hemorrhage 

First and worst headache, CT for acute diagnosis, LP 

for xanthochromia and RBCs. 

Carotid or vertebral dissection 

Can be spontaneous, but especially post trauma, 
partial Horner's syndrome, T1-weighted MRI with fat 

saturation. 

Reversible vasoconstriction 

syndrome 

"Thunderclap" headache, seizures, reversible 
multifocal arterial narrowing, associated with 
serotonergic drugs, postpartum. 

Venous sinus thrombosis 

Can mimic migraine, "empty delta sign" on contrast 

CT, hypercoagulable state (e.g., pregnancy, OCP use, 
malignancy). 

Pituitary apoplexy 

Acute infarction or hemorrhage of pituitary, visual field 
cut or ophthalmoplegia, associated with pregnancy. 

Meningitis/encephalitis 

Fever, confusion, photophobia, meningismus (Kernig's 
and Brudzinski's signs); if immunocompromised, rule 
out Cryptococcus. 

Leptomeningeal disease 

Can by lymphomatous or from metastasis, 

involvement of cranial nerves. 

Metabolic disorders 

Hypothyroidism, renal failure, hypercalcemia, anemia. 


Thrombosis may occur in severely affected arteries, resulting in stroke. 
Women > men, average age about 70 years old. 

ESR usually greater than 100 mm/h (range 29-144 mm/h), but can be 
normal or only slightly above normal. 

■ Tests should include ESR ad CRR 

Treatment: Corticosteroids, +/- steroid-sparing immunomodulators. 


Other Causes of Secondary Headache 


• A 32-year-old woman reports history of severe left frontal throbbing head- 
aches with associated nausea, photophobia, and phonophobia. These have 
occurred episodically, especially around her menses. Now she has a con¬ 
tinuous headache that is at the vertex of her head. She has the same nausea, 
photophobia, and phonophobia as usual. She has no other medical history, and 
her only medication is an oral contraceptive. What test should be ordered and 
what is the likely diagnosis? MRV or CTV (to look for venous sinus thrombosis). 



See Table 19-4. 
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OVERVIEW 




Metastatic brain tumors are 
10 times more common than 
primary brain tumors and 
therefore the most common 
brain tumors overall. 



Over half (55%) of all 
childhood brain tumors arise 
in the posterior fossa. Children 
under 5 years of age have the 
greatest incidence of brain 
tumors. 



Low-grade tumors are more 
epileptogenic than high-grade 
tumors and metastases. 



Any spontaneous intracranial 
hemorrhage can harbor an 
underlying neoplasm and 
requires follow up imaging 
with gadolinium-enhanced 
MRI once the blood has 
resolved. 


See Table 20-1 for a guide to brain tumor classification. 

Only 1 in 10 brain tumors is primary. 

Fifty percent of primary tumors are of glial origin. 

The most common subtype is glioblastoma (50% of all gliomas, 25% of all 
primary brain tumors). 

The most common benign primary brain tumor is meningioma (30% of 
all primary brain tumors). 

Pituitary adenomas are the third most common brain tumor. 

Primary brain tumors have a slight male predominant. 

Peaks of incidence in childhood and older adulthood. 

Several medical syndromes are associated with an T risk of cancer. See 
Table 20-2. 

Symptoms 

Symptoms can be nonspecific, related to increased intracranial pressure: 
headache, nausea, vomiting. They can also be specific, relative to the loca¬ 
tion of the tumor. 

Lateralizing signs (hemiparesis, aphasia, visual field deficits) are present 
in 50%. 

Papilledema present in 10%. 

Seizures are a common presenting symptom in 25% of patients with high- 
grade gliomas and 50% of patients with low-grade tumors. 

High-grade gliomas and oligodendrogliomas can present with strokelike 
symptoms due to intracranial hemorrhage. 

Diagnosis 

Differential diagnosis includes infection (abscess, encephalitis), demyeli- 
nating disease, arteriovenous malformations, and stroke. 

MRI with and without contrast should be the first test obtained in a patient 
with signs or symptoms suggestive of an intracranial mass. 

Treatment 

Corticosteroids can relieve headache and improvement of lateralizing 
signs quickly. 

Dexamethasone is first choice: Start low and T to minimum dose necessary. 
Stop prophylactic antiepileptic drugs (AEDs) after the immediate periop¬ 
erative period. 

Definitive treatment depends on type of cancer and can include surgery, 
radiotherapy, and chemotherapy. 

Thromboembolism is a complication in up to 30% of patients with high- 
grade gliomas and meningiomas. 


GLIOMAS 


Gliomas arise from glial cells, and they are more common in the brain than 
in the spine. They are classified by grade, location, and cell type. 


Astrocytomas 

Astrocytomas arise from astrocytic glial cells and stain for glial fibrillary acidic 
protein (GFAP). They are classified as either circumscribed or diffuse. 
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table 20 - 1 . Simplified Brain Tumor Classification (with WHO grades I—IV) 


Glial Tumors 

Astrocytic 

Circumscribed (1): 

Pilocytic astrocytoma 

Pleomorphic xanthoastrocytoma (PXA) 

Subependymal giant cell astrocytoma (SEGA) 

Diffuse astrocytoma: 

Low grade astrocytoma (II) 

Anaplastic astrocytoma (III) 

Glioblastoma (IV) 

Oligodendroglial 

Oligodendroglioma (II) 

Anaplastic oligodendroglioma (III) 

Mixed 

Oligoastrocytoma (II) 

Anaplastic oligoastrocytoma (III) 

Ependymal tumors 

Myxopapillary ependymoma (1) 

Ependymoma (II) 

Anaplastic ependymoma (III) 

Pineal region tumors 

Pineocytoma 

Pineal tumors of intermediate differentiation 

Pineoblastomas 

Pineal parenchymal tumors (II) 

Pineoblastoma (IV) 

Sellar region tumors 

Pituitary adenoma 

Craniopharyngioma (1) 

Germ cell tumors (no WHO grade) 

Germinoma 

Embryonal carcinoma 

Yolk sac tumor (endodermal sinus tumor) 

Choriocarcinoma 

Teratoma 

Mixed germ cell tumor 

Meningeal tumors 

Benign meningioma (1) 

Atypical, clear cell, choroid meningioma (II) 

Rhabdoid, papillary, or anaplastic (malignant) meningioma (III) 

Hemangiopericytoma (ll-lll) 

Embryonal tumors 

Medulloblastoma (IV) 

Supratentorial primitive neuroectodermal tumor (PNET) (IV) 

Atypical teratoid/rhabdoid tumor (IV) 
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table 20 - 1 . Simplified Brain Tumor Classification (with WHO grades I—IV) (continued) 


Neuronal tumors 

Dysembryoplastic neuroepithelial tumor (DNET) (1) 


Ganglioglioma (l-ll) 


Central neurocytoma (II) 

Choroid plexus tumors 

Papilloma (II) 


Carcinoma (III) 

Other 

Hemangioblastoma (1) 


Circumscribed astrocytomas are more common in children. They are be¬ 
nign and curable if resected completely. Radiation and chemotherapy is 
unnecessary. 

Diffuse astrocytomas infiltrate brain parenchyma and tend to undergo ana¬ 
plastic progression over time. 

Low-grade astrocytoma: 

Radiotherapy (RT) can be given early or delayed until radiographic pro¬ 
gression. 

No survival benefit of early RT, but delays time to neurologic progres¬ 
sion. 

Progressive tumors can be treated with chemotherapy (procarbazine, 
lomustine [CCNU], and vincristine [PCV] or temozolomide) after RT. 



table 20 - 2 . Cancer Syndromes 


Tuberous sclerosis 

Cortical tubers (hamartomas) 

Subependymal giant cell astrocytoma 

Renal angiomyolipoma 

Subungual fibroma 

Adenoma sebaceum of face 

Von Hippel-Lindau syndrome 

Cerebellar and spinal cord hemangioblastomas 

Renal cell carcinoma 

Pheochromocytoma 

Retinal angiomas 

Li-Fraumeni syndrome 

Sarcomas 

Breast cancer 

Astrocytomas 

Cowden syndrome 

Dysplastic gangliocytoma of cerebellum (Lhermitte- 
Duclos) 

Colon polyps 

Breast cancer 

Thyroid cancer 

Turcot syndrome 

Colorectal tumors 

Gliomas 

Medulloblastomas 
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Mean survival: 36-48 months. 

Gemistocytic subtype has worse prognosis and is treated more aggres¬ 
sively. 

Glioblastoma (grade 4 astrocytoma): 

Either necrosis with surrounding tumor cell pseudopalisading or en¬ 
dothelial proliferation in a glial tumor. 

Treat with RT (area of tumor plus 2-cm margin) with concurrent temo- 
zolomide, followed by 6-12 months of temozolomide. Bevacizumab at 
recurrence. 

Median survival time =12 months. 


Oligodendrogliomas 

Pathology 

Uniform “fried egg" cells with clear cytoplasm (perinuclear halos). 

A subset of oligodendroglial tumors have loss of heterozygosity (LOH) for 
chromosomes lp and 19q. 

Response to chemotherapy better in patients with lp and 19q loss. 

Treatment 

Resection for low-grade tumors. 

Anaplastic tumors are treated with radiation and/or chemotherapy: temo¬ 
zolomide, PCV. PVC is a three-agent regimen of procarbazine, vincristine 
and CCNU. 


EPENDYMOMAS 


Ependymomas arise from ependymal cells (lining of ventricle). A large per¬ 
centage of ependymomas arise within the brain parenchyma without ventric¬ 
ular communication. 

Ependymomas are most common in posterior fossa and spinal cord. 

They are the most common primary spinal cord tumor. 

Intracranial ependymomas are most common in infants and usually in¬ 
volve the fourth ventricle. 

In adults and adolescents, 75% of ependymomas arise within the spinal 
canal. 



Ependymomas are the most 
common primary spinal cord 
tumor. 


Pathology 

Perivascular pseudorosettes. 

Ependymomas can involve the ventricular system, brain parenchyma, and 
spinal cord. 

Ependymomas have a tendency to spread through the cerebrospinal fluid 
(CSF). 

Symptoms/Exam 

Depend on location, but often present with increased intracranial pres¬ 
sure. 

Other symptoms: Vomiting, difficulty swallowing, paresthesias of the ex¬ 
tremities, abdominal pain, vertigo, and pain with neck flexion. 
Subependymomas arise from the ventricular lining and only cause symp¬ 
toms when obstructing CSF flow or involving the spinal cord. 
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Myxopapillary ependymomas involve the filum terminal and cause bilat¬ 
eral sciatic or anterior thigh pain, sphincter difficulty, and upper motor 
neuron signs. 



Imaging 



Pilocytic astrocytoma is a low- 
grade glioma that enhances 
on MRI. 


Intracranial tumors are often heterogeneous and enhance a little. Spinal 
tumors are usually more homogenous and enhance brightly. 

High-grade gliomas and metastases appear as contrast-enhancing intra- 
axial mass lesions surrounded by edema (see Figure 20-1). 

Low-grade gliomas are typically nonenhancing (exception: pilocytic astro¬ 
cytoma), diffusely infiltrative, and extend farther than the MRI abnormali¬ 
ties. 

Low-grade gliomas best appreciated with T2/fluid-attenuated inversion re¬ 
covery (FLAIR) (see Figure 20-2). 


Treatment 

Curable by complete resection. 

In anaplastic tumors, which have a higher chance to recur, surgery is fol¬ 
lowed by radiation. 

The extent of resection is the most important predictor of outcome. 


EMBRYONAL TUMORS 


Referred to as primitive neuroectodermal tumors (PNETs) because of re¬ 
semblance to primitive neuroectodermal elements. 




FIGURE 20 - 1 . Glioblastoma multiforme (GBM). 


T1 gadolinium enhanced MRI sequence: heterogeneously enhancing lesion with nonenhancing cystic core reflecting central 
necrosis. (Reproduced, with permission, from Kantarjian HM, Wolff RA, Roller CA. MD Anderson Manual of Medical Oncol¬ 
ogy. New York: McGraw-Hill, 2006: Fig. 31-2.) 
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figure 20 - 2 . Low-grade glioma. 

FLAIR MRI demonstrating T2 hyperintensity. Gadolinium enhancement usually absent. In¬ 
distinct margins reflect diffuse infiltration of brain parenchyma. (Reproduced, with permission, 
from Kantarjian HM, Wolff RA, Roller CA. MD Anderson Manual of Medical Oncology. New 
York: McGraw-Hill, 2006: Fig. 30-3.) 


All are aggressive, mitotically active, highly malignant tumors. 

All can disseminate throughout the central nervous system (CNS) and me¬ 
tastasize outside of the CNS, especially to bone. 

All are typically childhood tumors but occasionally occur in adults. 

All embryonal tumors are treated with resection, radiation, and chemotherapy. 
They are curable in the majority of patients. 


NEURONAL TUMORS 


Gangliocytoma and dysplastic gangliocytoma (Lhermitte-Duclos disease): 
Hamartomatous cerebellar lesion with mature ganglion cells. 

Associated with Cowden syndrome and mutation in the PTEN tumor 
suppressor gene. 

Central neurocytoma: Intraventricular location. 

Paraganglioma: Affects cauda equina or just filum terminale. 

Cerebral neuroblastoma. 



MIXED NEUROGLIAL TUMORS 


Mixture of astrocytic and neuronal cells. 
Ganglioglioma: 

MRI: Cyst with enhancing mural nodule. 
Pathology: Eosinophilic granular bodies. 
Treatment: Resection whenever possible. 
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Dysembryoplastic neuroepithelial tumor (DNET): 

Benign cortical nodules. 

Common cause of seizures in children. 

Symptoms/Exam 

Depends on the location of the tumor, but often presents with seizures. 
Focal neurologic deficits are uncommon. 

Central neurocytoma presents with symptoms of increased intracranial 
pressure due to hydrocephalus. 

Lhermitte-Duclos disease presents with cerebellar symptoms for a number 
of years prior to establishing the diagnosis, and hydrocephalus is common. 

Diagnosis 

■ MRI —> biopsy. 

Gangliogliomas have a characteristic cyst with enhancing mural nodule. 
Neurocytomas are usually large nonenhancing lesions arising from the 
ventricle. 

Synaptophysin is a marker of neuronal differentiation and immunohis- 
tochemistry can aid diagnosis. 

Treatment 

Resection of benign lesions is curative. 

Treatment of cerebral neuroblastoma involves resection, radiation, and 
chemotherapy. 

Complications 

Gangliogliomas are not always completely resectable. They can also prog¬ 
ress to higher-grade lesions. 

Cerebral neuroblastoma has a tendency to disseminate within the CNS. 


MEDULLOBLASTOMA 


Cerebellar tumor with a peak incidence in childhood (usually midline location). 
It is occasionally found in middle-aged adults (usually lateral hemisphere). 

Pathology 

Small blue cells (large nucleus, very little cytoplasm) with Homer Wright 
rosettes. 

Diagnosis based on MRI (see Figure 20-3). 

Symptoms and Signs 

Obstructive hydrocephalus —> lethargy, vomiting, morning headache, stum¬ 
bling gait, frequent falls, diplopia, papilledema, and occasionally sixth nerve 
palsies. 

Papilledema is usually present. 

Treatment 

Resection, multiagent chemotherapy, and either radiation of posterior fossa 
(in low risk patients with complete resection and no evidence of CSF spread) 
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figure 20-3. Medulloblastoma. 

(A) MRI in the sagittal and (B) axial planes, illustrating involvement of the cerebellar vermis and obliteration of the fourth 
ventricle. (Reproduced, with permission, from Ropper AH, Brown RH. Adams and Victor’s Principles of Neurology, 8th ed. New 
York: McGraw-Hill, 2005: 567.) 


or craniospinal irradiation (in patients with presumed disseminated disease). 
Curable in the majority of patients. 


PINEAL REGION TUMORS 


Pineal Tumors 

Pineocytoma: Benign; treat with resection only. 

Pineal tumor of intermediate differentiation: Variable clinical behavior. 
Often treated with resection, radiation therapy (XRT) and chemotherapy. 
Pineoblastoma: Treat with aggressive multiagent chemotherapy and XRT. 


Germ Cell Tumors 

Germinomas: Most common germ cell tumor. 

Typically in young adults. 

Often involves suprasellar area. 

Stains for placental alkaline phosphatase. 

High cure rate with radiation alone. 

Embryonal carcinoma. 

Choriocarcinoma (human chorionic gonadotropin [hCG] positive). 
Endodermal sinus tumor = yolk sac tumor (alpha-fetoprotein positive). 
Teratomas (mature and immature). 

Mixed germ cell tumors (containing elements of all of the above). 
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MENINGIOMAS 


• A 76-year-old woman presents with a new-onset single seizure. An MRI 
reveals a 1-cm extra-axial homogenously enhancing mass with a "dural 
tail" in the left temporal lobe. There is no T2 hyperintensity in the brain 
parenchyma. What is her diagnosis, and how should she be managed? The tumor 
is most likely a meningioma, and can be followed with serial imaging. Given her 
advanced age, and the expected slow growth rate, surgery can usually be de¬ 
ferred. 



Most common benign brain tumor. 

Arise from arachnoid cells. 

Peak incidence in older adults. 

Female > male. 

Prior radiation is a risk factor. 

Most common over the cerebral convexities, but can be adjacent to brain 
stem, spinal canal, optic nerve, and choroid plexus. 

Symptoms 

Headaches, occasionally seizures. 

Majority are benign but can grow and cause neurological dysfunction. 

Diagnosis 

Homogenously gadolinium enhancing extra-axial lesion (see Figure 20-4). 
Nine histologic subtypes, four are more aggressive: “2CPR” 

Clear cell (atypical, grade II) 

Chordoid (atypical, grade II) 

Papillary (anaplastic, grade III) 

Rhabdoid (anaplastic, grade III) 

Other subtypes can also progress to atypia or anaplasia. 

Treatment 

Treat with resection. 

Use XRT only in anaplastic tumors, incompletely resected atypical tumors, 
or in recurrence. 


SCHWANNOMA 


Arise from Schwann cells of cranial nerves and spinal roots, most com¬ 
monly CN VIII (vestibular schwannoma = acoustic neuroma). 

Eighty to ninety percent of posterior fossa lesions are schwannomas. 
Bilateral vestibular schwannomas are associated with neurofibromatosis 
type 2 (NF-2) due to a mutation in the NF-2 gene on chromosome 22. 
See Table 20-3. 

Vast majority are benign. 

Pathology 

Dense cellular (Antoni A) regions. 

Areas with loose stroma and fewer cells. 

Organized linear palisades of nuclei are called Verocay bodies. 
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FIGURE 20-4. Meningioma. 

Coronal postcontrast Tl-weighted MR image demonstrates an enhancing extra-axial mass aris¬ 
ing from the falx cerebri (arrows). There is a “dural tail” of contrast enhancement extending 
superiorly along the intrahemispheric septum. (Reproduced, with permission, from Kasper DL, 
Braunwald E, Fauci AS, et al. Harrisons Principles of Internal Medicine , 16th ed. New York: 
McGraw-Hill, 2004: 2456.) 


Symptoms/Exam 

Cranial nerve dysfunction. 

Acoustic nerve (hearing loss) is involved in almost all cases, followed by the 
vestibular (dysequilibrium), trigeminal (facial sensory disturbance), and fa¬ 
cial nerve (facial weakness). 

Occasionally cerebellar compression. 

Diagnosis 

Hearing test demonstrates asymmetric sensorineural hearing loss. 

Imaging reveals tumor arising from the cerebellopontine angle (CPA) (see 
Figure 20-5). 

Treatment 

Resection: Tumors arise eccentrically and displace axons, usually making 
nerve-sparing surgery possible. 

Radiosurgery sometimes preferred with T surgical risk or bilateral vestibu¬ 
lar schwannoma. 



Vestibular schwannoma 
(acoustic neuroma) accounts 
for 80-90% of posterior fossa 
lesions. Bilateral vestibular 
schwannomas are associated 
with neurofibromatosis type 2. 



NEUROFIBROMAS 


Arise from a mixture of Schwann cells and fibroblastic cells on peripheral 
nerves and spinal roots. Cause enlargement of the nerve. 
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TABLE 20-3. Neurofibromatosis 




NF -1 

NF -2 

Chromosome 

17, autosominal dominant 

22, autosominal dominant 

Associated 

tumors 

"NO" 

Neurofibromas (spinal root, 
peripheral nerve and skin) 

Optic gliomas (benign), incidence 

15% 

"IVIISIVIEG" 

Multiple Inherited Schwannomas 
Meningiomas 

Ependymomas 

Rarely Gliomas 


Other tumors mentioned under 

NF2 can rarely also occur 

Neurofibromas are rare in NF2 

Symptoms/ 
exam findings 

Cutaneous neurofibromas 

Cafe au lait spots 

Axillary and inguinal freckling 

Lisch nodules (iris) 

Hearing loss 

Cataracts at young age 

NB: Skin findings are uncommon 

Age at diagnosis 

Children 

Younger adults (< 40) 

Incidence 

1:3000 

1:30,000-40,000 

Treatment 

Principles 

"Watch and wait" 

Neurofibromas: Surgery only for 
symptoms 

Optic gliomas: Surgery and XRT 
only for aggressive growth 

Surgery or radiation to tumors 


Pathology 

Axons embedded in Schwann cells. 

Sporadic or associated with NF1. 

Usually benign, but progression to malignant peripheral nerve sheath tu¬ 
mors (MPNSTs) can occur. 

Symptoms/Exam 

Depends on location. 

Large tumors can cause spinal cord compression —» myelopathy. 

Foraminal neurofibromas commonly cause radicular pain and sensory 
changes. 

Typically worse at night and in the morning, better during the day. 

Diagnosis 

Enhances diffusely with contrast on MRI. 
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figure 20-5. Bilateral acoustic schwannomas in neurofibromatosis type 2 . 

Axial T1 weighted MRI, without (left) and with (right) enhancement. (Reproduced, with permission, from Ropper AH, Brown 
RH. Adams and Victors Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: 572.) 


Treatment 

Function-sparing surgical resection. 

In patients with NF-1 and multiple tumors, only symptomatic tumors 
should be surgically addressed. 

Prognosis is good for neurofibromas, poor for MPNSTs. 


CRANIOPHARYNGIOMAS 


Extra-axial, slow-growing tumors involving the sella and suprasellar space 
(occasionally third ventricle). 

Derived from elements of Rathke's cleft. 


The C's of 

Craniopharyngioma 

Craniopharyngiomas 
are Cystic tumors 
arising from Rathke's 
Cleft, are filled with 
fluid resembling 
Crank-Case oil, and 
can Compress the 
Chiasm. 


Symptoms/Exam 

Endocrine dysfunction. 

Visual field cut (most common bitemporal hemianopia). 


Diagnosis 

MRI demonstrates cystic suprasellar mass with enhancement of solid compo¬ 
nents (see Figure 20-6). 

Treatment 

Resection followed by radiation therapy. 

Incompletely resected tumors have worse prognosis. 

Surgery is high risk (vision loss, hypotahalamic injury, etc.). Many patients 
develop postoperative diabetes insipidus. 
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figure 20-6. Suprasellar craniopharyngioma (sagittal IVIRI). 

(Reproduced, with permission, from Riordan-Eva P, Whitcher JP. Vaughan Cy Asbury’s General 
Ophthalmology , 16th ed. New York: McGraw-Hill, 2003: 283.) 


HEMANGIOBLASTOMA 




The differential diagnosis for 
tumors with cyst and 
enhancing mural nodule 
includes hemangioblastomar, 
gangliogliomai, and pilocytic 
astrocytoma. 



Tumors associated with Von 
Hippel-Lindau: 
Hemangioblastomar, renal cell 
carcinoma , 
pheochromocytoma. 


Arise in cerebellum or spinal cord. 

Most common in children and young adults. 

Pathology: Highly vascular tumor. 

Sporadic or associated with Von Hippel-Lindau syndrome (autosominal 
dominant). 

Symptoms 

Depends upon tumor location, and often includes cerebellar ataxia. 
Patients with spinal hemangioblastomas frequently present with pain. 

Can also present with catastrophic neurologic symptoms due to hemor¬ 
rhage. 

Exam 

Often cerebellar dysfunction. 

Diagnosis 

MRI: Cyst with enhancing mural nodule (See Figure 20-7). 

Treatment 

First-line treatment is resection. 

If unresectable, radiosurgery can be considered. 

Tumors are very vascular and can bleed with treatment. 
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FIGURE 20-7. Hemangioblastoma. 


Cyst with enhancing mural nodule (sagittal MRI). 


PITUITARY TUMORS 


Pathology 

Reticulin stain shows loss of lobular pattern. Classification based on im- 
munostaining for various hormones (e.g., prolactin, adrenocorticotropic 
hormone [ACTH], growth hormone [GH]). 

Multiple endocrine neoplasia (MEN-1) is associated with familial pituitary 
adenomas (in addition to parathyroid and pancreas tumors). 

Exam 

Most common finding with macroadenomas: Bitemporal hemianopia due to 
central compression of the optic chiasm. 

Diagnosis 

Serum prolactin concentration >200 ng/mL suggests prolactinoma. 

If acromegaly is present, serum insulin-like growth factor-1 (IGF-1) should 
be measured. 

Elevated 24-hour urine cortisol excretion and high ACTE1 concentration 
indicate an ACTH-secreting adenoma. 

Complications 

Acute expansion of a pituitary adenoma from infarction or hemorrhage (pi¬ 
tuitary apoplexy) is a surgical emergency (symptoms: headache, visual symp¬ 
toms, nausea). 

Treatment 

Hyperprolactinemia: Can be controlled with dopamine agonist (e.g., bro¬ 
mocriptine). Surgery rarely necessary. 
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MEN-1 is associated with 
familial pituitary adenomas 
(in addition to parathyroid 
and pancreas tumors). 


Microadenomas secreting growth hormone (acromegaly) or ACTH (Cush¬ 
ing's disease) require surgery. 

Macroadenomas (> 1 cm) require surgery. Occasionally prolactinomas can 
go unnoticed in men and present as macroadenoma. 


PRIMARY CENTRAL NERVOUS SYSTEM LYMPHOMA (PCNSL) 


• A 43-year-old HIV-positive man (owner of a pet cat) presents with lethargy, 
headache, and left sided weakness. MRI reveals enhancing lesions in the 
right thalamus and left frontal lobe. What tests do you perform? 

CSF for cytology, flow cytometry, Epstein-Barr virus polymerase chain reaction 
(EBV-PCR), and Toxoplasma serology. The main differential for multiple enhanc¬ 
ing lesions in an immunocompromised host is toxoplasmosis versus PCNSL. Even 
if no definitive diagnosis can be established with noninvasive measures, patients 
are often treated with an empiric regimen for toxoplasmosis. In this case, Toxo¬ 
plasma serology was negative. The patient underwent biopsy, which revealed 
primary central nervous system lymphoma. 



Most common in immunosuppressed patients (PCNSL is an AIDS-defining 
condition) but also seen in immunocompetent patients. 

Pathology 

Perivascular cuffing by malignant lymphocytes and diffuse brain infiltra¬ 
tion by malignant lymphocytes. 

Vast majority are B-cell lymphomas (CD-20 positive); T-cell lymphomas 
are very rare. 

Symptoms and Signs 

Progressive focal neurological symptoms; sometimes seizure. 

Diagnosis 

Can present as solitary or multifocal enhancing lesion on CT or MRI. 
PCNSLs are very sensitive to steroids! When PCNSL is in the differential, 
avoid steroids until after diagnostic procedure. 

Staging exam includes neuro-ophthalmologic evaluation (because of high 
rate of concurrent ocular lymphoma), and imaging of entire neuraxis, 
chest, abdomen, and pelvis (to rule out systemic involvement,) and CSF 
cytology and flow cytometry. 

Treatment 

Potentially curable. 

High-dose methotrexate-based chemotherapy regimens. 

XRT best deferred initially, especially in elderly patients. 

Most will remit with methotrexate, although remission often is not durable. 

Complications 

Methotrexate or radiation can cause leukoencephalopathy. 
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METASTATIC CNS TUMORS 


♦ A 64-year-old woman with a history of metastatic breast cancer presents 
with diplopia. What test do you order next? Contrast-enhanced MRI brain, 
followed by spinal fluid exam to assess for leptomeningeal involvement (if 
no significant mass effect on MRI). 


Metastatic CNS tumors typically involve the gray-white matter junction. 
MRI and CT demonstrate ring-enhancing lesion with central necrosis and 
surrounding edema. 

The most common metastatic CNS tumors are lung, breast, melanoma, 
renal, and colorectal tumors. 

Metastatic tumors can also involve the CSF pathways and cause leptom¬ 
eningeal disease (lung and breast are most common, but any tumor can 
spread to the leptomeninges). 

Symptoms/Exam 

Focal neurological dysfunction due to mass effect or edema. 

Headache. 

Seizure. 

Symptoms of leptomeningeal disease: 

Focal findings due to cranial nerve, spinal nerve root, or cauda equina 
involvement. 

Meningeal symptoms (especially nausea and headache). 

Hydrocephalus due to obstruction of arachnoid granulations. 

Diagnosis 

Contrast-enhanced CT or MRI scan. 

CSF for leptomeningeal disease. 

Treatment 

Multimodality: Resection, whole-brain XRT, radiosurgery. 

Corticosteroids for cerebral edema. 

Leptomeningeal disease —> XRT of symptomatic regions and intrathecal 
chemotherapy (methotrexate, cytarabine). 

Leptomeningeal solid tumors respond poorly to therapy; lymphoma / leu¬ 
kemia responds better. 



Metastatic lung cancer is the 
most common brain tumor. 


PARANEOPLASTIC SYNDROMES 



Immune-mediated neurologic disorders, typically presenting before cancer 
is detected. 

Signs, symptoms, exam are summarized in Table 20-4. 

Limbic encephalitis and encephalomyelitis can present with focal neuro¬ 
logic deficits, occasional CSF pleocytosis, abnormal T2 signal on MRI, 
and occasionally seizures. 

Antibodies frequently are not detected; diagnosis often relies on recogni¬ 
tion of the clinical syndrome. 
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table 20-4. Paraneoplastic Neurologic Syndromes 



Antibody 

Most Common Tumors 

Syndrome 

Anti-Hu 

Small cell lung cancer (SCLC) 

Cerebellar degeneration 

Encephalomyelitis 

Limbic encephalitis 

Sensory neuropathy/ganglionopathy 

Anti-Yo 

Ovarian, breast, lung 

Cerebellar degeneration 

Anti-Tr 

Hodgkin's lymphoma 

Cerebellar degeneration 

Anti-MAG 

IgM monoclonal gammopathies (MGUS, 
Waldenstrom's macroglobulinemia) 

Peripheral neuropathy, usually with distal 

weakness and ataxia 

Anti-amphiphysin or GAD 

SCLC and breast 

Stiff man syndrome (muscle spasms and rigidity) 

Anti-voltage-gated calcium 
channel (VGCC) 

SCLC 

Lambert-Eaton syndrome (proximal fatiguing 
weakness) 

Anti-Ma 

Lung 

Limbic encephalitis 

Anti-Ri 

Neuroblastoma 

Opsoclonus-myoclonus 

Anti-CRMP-5 

Lung 

Optic neuropathy (blindness) 


Treatment 

Immunosuppression/immunomodulation, including plasmapheresis, intrave¬ 
nous immune globulin (IVIG), rituximab, and tumor-directed chemotherapy. 
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AFFERENT VISUAL SYSTEM DISORDERS 


Neuro-ophthalmic disorders can be divided into those affecting the afferent 
visual system (primarily vision) vs. those affecting the efferent visual system 
(primarily anisocoria and extraocular motility). As in all of neurology, localiza¬ 
tion is critical, and these disorders can occur in the retina, optic nerve, optic 
chiasm, optic tract, visual radiations, or visual cortex. 



Retina 

Light traverses the full thickness of the retina to reach photoreceptors (rods 
and cones) lying on the retinal pigment epithelium (the outermost and most 
posterior layer of the retina). The photoreceptors tranduce light into electrical 
signals, which are transmitted to ganglion cells (in the inner retina) via the 
bipolar cells. Horizontal and amacrine cells are modulating interneurons of 
the retina. The axons of the ganglion cells synapse in the lateral geniculate 
ganglion (Figure 21-1). 
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FIGURE 21-1. Diagram of the cellular elements of the retina. 

Light entering the eye anteriorly passes through the full thickness of the retina to reach the rods 
and cones (the light sensitive cells and first system of retinal neurons). Impulses arising in these 
cells are transmitted by the bipolar cells (second system of retinal neurons) to the ganglion cell 
layer. The third system of visual neurons consists of the ganglion cells and their axons, which 
run uninterruptedly through the optic nerve, chiasm, and optic tracts, synapsing with cells in 
the lateral geniculate body. (Reproduced, with permission, from Ropper AH, Brown RH. Ad¬ 
ams and Victor’s Principles of Neurology, 8th ed. New York: McGraw-Hill, 2005: Figure 13-1.) 
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Central Retinal Artery Occlusion 

Associated with carotid arteriosclerosis, giant cell arteritis, and other vasculiti- 
des. 

Symptoms and Signs 

Sudden unilateral painless (usually profound) visual loss, often preceded 
by transient monocular blindness (amaurosis fugax). 

Macular “cherry red spot" and retinal pallor; retinal veins normal, but ar¬ 
teries very attenuated (Figure 21-2). 

Treatment 

Consult ophthalmology emergently regarding appropriate interventions. How¬ 
ever, patients primarily require immediate stroke evaluation, particularly to 
prevent cerebral infarction. 


Optic Nerve 

Retinal ganglion cell axons converge on the optic nerve head and pass 
through the lamina cribrosa, after which they become myelinated. 

Optic nerve and retina are central nervous system (CNS) neurons, so are 
susceptible to CNS diseases such as multiple sclerosis (MS) and do not 
regenerate like peripheral nerve. 


Anterior Ischemic Optic Neuropathy (AION) 


♦ An 80-year-old man presents with sudden, painless, vision loss in the right 
eye associated with swelling of right optic nerve. What is the next test? 
What treatment should you consider? Tests should include both erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP). Treatment should be 
steroids. 




figure 21-2. Central retinal artery occlusion. 

(Also see Color Plate.) Note the lack of blood column in retinal arteries (veins still have blood 
inside), cherry red spot, and retinal whitening. (Reproduced, with permission, Tintinalli JE, 
Kelen GD, Stapczynski JS, Ma OJ, Cline DM. Tintinalli s Emergency Medicine: A Comprehen¬ 
sive Study Guide. 6th ed. New York: McGraw-Hill, 2004: Figure 238-17.) 
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Ciant cell arteritis is a 
relatively common cause of 
AION in patients older than 
50. Left untreated\ CAC is 
frequently blinding within 
days , but when properly 
considered in the differential 
of acute visual loss, steroids 
are a sight-saving treatment. 


Acute painless unilateral visual loss, usually age > 50. 

Typically, visual loss takes the form of an altitudinal (usually inferior) vi¬ 
sual field defect often affecting central acuity. 

Optic disc edema must be present acutely (Figure 21-3). 

There are two forms of AION: 

Nonarteritic: 

Most common, usually in diabetes, hypertension. 

Sudden, unilateral, painless, profound visual loss in a patient with a 
small cup-to-disc ratio. 

If contralateral cup-to-disc ratio is > 0.2, consider giant cell arteritis in 
patients > 50 and hypercoagulability/other causes in younger patients. 
Arteritic: 

Caused by giant cell arteritis in patients > 50. 

Headache, scalp tenderness in 75% of cases. 

Jaw claudication is the most specific sign. 

ESR and CRP rarely normal. 

Administer steroids immediately while arranging biopsy to confirm di¬ 
agnosis. 

Contralateral optic neuropathy will develop within 48 hours in one- 
third of cases, and within 1 week in another third. 


Optic Neuritis (ON) 


• A 24-year-old woman presents with subacute visual loss in the left eye 
associated with pain on eye movements. Her vision is 20/200 and the rest 
of her exam (including the funduscopic examination) is normal. What is 
the most important test to obtain? MRI of the brain. 



figure 21-3. Right anterior ischemic optic neuropathy. 

(Also see Color Plate.) The right eye (photo on the left above) shows optic disc edema with disc 
hemorrhages. The left optic nerve has a small cup-to-disc ratio (0.1) seen in most cases of non- 
artertic AION. 
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Acute/subacute, central, unilateral visual loss with painful eye movements. 

Acute demyelinating: 

Most common cause. 

Typically, painful eye movements (> 90%), nadir over days to 2 weeks, 
some recovery within 30 days. 

■ Usually little to no disc swelling. Oral steroids alone T the risk 

If typical ON, magnetic resonance imaging (MRI) is used to assess the r r . .. 

1 ° ° ° of recurrence of optic neuritis 

and should not be prescribed. 


future risk of the development of MS and guide need for disease modi 
fying therapy. 



Papilledema 

Bilateral optic disc edema due to increased intracranial pressure (ICP). 
Visual acuity is typically normal until late or when very severe. However, 
peripheral field defects may occur early and patient may be unaware, so 
formal visual testing should always be obtained. 

Optic nerve edema has features of obscured disc vessels and a relatively 
preserved optic cup until late. Hemorrhages and exudates are also fre¬ 
quently present (Figure 21-4). 

Symptoms of increased ICP: Headache, nausea, vomiting, transient vi¬ 
sual obscurations (brief transient visual loss usually associated with cough- 
ingAMsalva or changes in position), pulsatile tinnitus, diplopia (from CN 
VI palsies). 

Idiopathic intracranial hypertension (pseudotumor cerebri): 

Typically young (age 20-30), obese women. 

Sometimes associated with vitamin A (i.e., Accutane) and tetracycline 
antibiotics, among many others. 

Diagnosis of exclusion; requires elevated opening pressure (> 25 cm 
H z O), normal MRI of the brain, normal cerebrospinal fluid (CSF), 
computed tomography (CT) or magnetic resonance (MR) venogram to 
exclude venous sinus thrombosis. 




figure 21 - 4 . Papilledema. 

Note the vessel obscuration at the disc margins with associated hemorrhages and exudates. Note 
that the optic cup is preserved. (Reproduced, with permission, from Riordan-Eva P, Whitcher 
JP. Vaughan & Asbury’s General Ophthalmology , 16th ed. New York: McGraw-Hill, 2003: 275.) 
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Toxic/Nutritional Optic Neuropathies 

Typically, bilateral central/cecocentral visual field defects and color defi¬ 
ciencies. 

B 12 deficiency. 

Methanol (can be severe, within 24 hours post ingestion as methanol is 
converted to formaldehyde by alcohol dehydrogenase). 

Ethambutol (usually after several months of treatment). 

Other medications: amiodarone, linezolid. 



Compressive Optic Neuropathies 



Routine MRI can miss optic 
nerve sheath meningiomas; 
specific orbital imaging is 
required. Biopsy almost 
always causes some visual 
loss and should be avoided in 
typical cases. 


Can be caused by any type of mass lesion compressing the optic nerve. Key 
examples: 

Foster-Kennedy syndrome: An intracranial mass plus: 

Ipsilateral optic pallor (direct compression of optic nerve). 

Contralateral disc edema (T ICP). 

Anosmia from disruption of the olfactory nerve. 

Optic nerve sheath meningioma: 

Typically in middle-aged women (like other meningiomas). 

Slowly progressive optic neuropathy. 

MRI of orbits: Fat saturation and contrast. 

Treatment: Stereotactic radiation, without biopsy, because surgical pro¬ 
cedures nearly always result in visual loss. 

Pituitary adenoma: 

Pituitary adenomas can compress an optic nerve or the optic chiasm. 
Usually slowly progressive visual loss in one eye or a bitemporal visual 
field defect. 

However, when the tumor outstrips its blood supply a hemorraghic 
infarction can occur (pituitary apoplexy). Pituitary apoplexy is, in ad¬ 
dition to the visual loss, frequently accompanied by headache and 
ophthalmoplegia. It is a life-threatening condition due to acute hypopi¬ 
tuitarism. 

Optic nerve glioma: 

Appears before the age of 15 in > 85% of cases. 

Strongly associated with neurofibromatosis type 1. 

Usually extremely slow growing with little visual progression. 

Follow-up rather than more aggressive treatments is generally appropri¬ 
ate unless there is evidence of a malignant course. 


Optic Pathways/Visual Fields 

Visual field deficits can be anatomically localized based on the particular defi¬ 
cit pattern (Figure 21-5). Note that lesions of the posterior occipital lobe can 
cause a homonymous defect of just central (macular) vision because the oc¬ 
cipital lobe is topographically arranged, with central vision located in the pos¬ 
terior half of the occipital lobe and peripheral vision progressively more an¬ 
teriorly. In general, the more congruous (same shape in both eyes), the more 
likely the lesion is more posterior. 

Complete contralateral homonymous hemianopia: Anywhere posterior 
to the optic chiasm. 

Contralateral superior homonymous quadrantanopia: Meyer's loop 
(temporal lobe) or inferior occipital lobe. 


344 



Monocular Prechiasmal Field Defects: 
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figure 21-5. Localization of visual field deficits. 

Congruency (the field is the same shape in both eyes) generally correlates with a more posterior location. (Modified from Kasper 
DL, Braunwald E, Fauci AS, et al. Harrisons Priciples of Internal Medicine , 16th ed. New York: McGraw-Hill, 2004: 165.) 


Contralateral inferior homonymous quadrantanopia: Parietal lobe or su¬ 
perior occipital lobe. 

Macular-sparing homonymous hemianopia: Occipital lobe (sparing the 
posterior tip, most commonly a posterior cerebral artery [PCA] stroke). 



PUPILLARY REFLEX AND DISORDERS 


The pupillary reflex traverses both afferent and efferent visual systems and can 
be affected by disorders affecting either system. Therefore, it is presented here 
before proceeding to other efferent disorders. 
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Normal Pupillary Light Reflex 

The pupillary light reflex (Figure 21-6) can be divided into an afferent (in¬ 
coming light signal) arc and an efferent (outgoing pupillary motor control) 
arc. Lesions in the afferent arc cause relative afferent pupillary defects; lesions 
in the efferent arc cause anisocoria. The pupillary examination also has local¬ 
izing value in coma (Table 21-1). 

Afferent arc: 

Light —> retina —» optic nerve —» optic chiasm —> optic tract; runs 
alongside visual fibers, until just before lateral geniculate nucleus, 
where fibers detour (bypassing the lateral geniculate nucleus) to 
brachium of the superior colliculus —» synapses on pretectal nuclei. 
Pretectal nuclei —» symmetric bilateral inputs to the Edinger-Westphal 
nuclei (crossing fibers travel via the posterior commissure). 

Efferent arc: Edinger-Westphal nuclei (part of CN III nuclei) —» CN III 
—» ciliary ganglion —» pupillary constrictors. 



figure 21 - 6 . Pupillary light reflex pathway. 

(Reproduced, with permission, from Riordan-Eva P, Whitcher JP. Vaughan d Asbury’s General Ophthalmology , 16th ed. New 
York: McGraw-Hill, 2003: 285.) 
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table 21-1. Pupils in Coma 


Localization 

Pupils 

Tips 

Encephalic/diencephalic 

Small, reactive 

Large pupils require sympathetic activity; 
therefore lethargy or encephalopathy -» 
small pupils 

Herniation 

One (unilateral) or both (bilateral or 
severe unilateral) pupils fixed and 

dilated 

Midbrain compression against contralateral 
tentorium can be falsely localizing 

Midbrain 

Midposition, fixed 

Two M's 

Pons 

Pinpoint 

Two P's 


Relative afferent pupillary defect (RAPD, “Marcus Gunn pupil”): 

Both pupils constrict incompletely when light is shined into the eye 
on the abnormal side. Unilateral afferent lesion causes no anisocoria 
because pretectal nuclei supply symmetric bilateral input to Edinger- 
Westphal nuclei (Figure 21-7). 

Observed using “swinging flashlight test”: Abnormal side dilates when 
the light is shined into it because less light reaches the efferent arcs via 
the damaged afferent arc. 

An RAPD is usually due to defect anterior to the optic chiasm. 


A 




B 

figure 21-7. Left relative afferent pupillary defect. 


Note how both pupils are larger in frame B compared with A. This is a left relative afferent pu¬ 
pillary defect because less light is entering through the pathways of the patients left vs. right eye 
(less light is reaching the brain through this side so the pupils are larger). Remember that this 
could represent a problem on either side of the brain (see afferent arc), but most frequently repre¬ 
sents an ipsilateral optic nerve problem. There is no anisocoria because of symmetric input from 
the afferent arc to both Edenger-Westphal nuclei. (Reproduced, with permission, from Kasper 
DL, Braunwald E, Fauci AS, et al. Harrisons Principles of Internal Medicine, 16th ed. New York: 
McGraw-Hill, 2004: Figure 25-2.) 
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Light-Near Dissociation 

Poor constriction to light despite relatively preserved constriction to near 
stimuli ("accommodates, but doesn't react"). Occurs because 90% of the 
fibers responsible for pupillary constriction are devoted to the near reflex, 
making it easier to damage the pupillary light reflex than the near reflex. 

Argyll Robertson pupils: Small, irregular, poorly light-reactive pupils 
with light-near dissociation. A classic type of pupil with light-near dissocia¬ 
tion due to neurosyphilis, but more common in diabetic neuropathy and 
chronic Adie's pupils. 


EFFERENT SYSTEM DISORDERS 


Efferent system disorders are characterized by anisocoria or extraocular move¬ 
ment disturbances. 



Anisocoria 

Asymmetric pupils are caused by unilateral pathology (or medication) 
causing either a too-large pupil or a too-small pupil; the first task is to iden¬ 
tify which pupil is abnormal. 

Isolated anisocoria without ptosis or ophthalmoplegia is typically not an 
emergency. 

A diagnostic approach to anisocoria is shown in Figure 21-8. 

Which pupil is abnormal? If the asymmetry is worse in dim light, the 
small pupil is abnormal (failure to dilate). If the asymmetry is worse in 
bright light, the large pupil is abnormal (failure to constrict). 


Abnormally Small Pupil 


• A 45-year-old man presents with a smaller pupil (more noticeable in the 
dark) and mild ptosis on the left side. He noticed it 2 days ago after he 
developed severe neck pain. What is the most concerning diagnosis? 
Carotid dissection. 


Horner's syndrome, also called oculosympathetic palsy, is an abnormally 
small pupil and ptosis, with or without facial anhidrosis, due to a lesion in 
the sympathetic pathways shown in Figure 21-9. 

A Horner's pupil dilates slowly and incompletely after several seconds 
in dim light ("dilation lag"). 

Ptosis of the upper lid is usually mild because sympathetic pathways 
only contribute to lid elevation via Muller's muscle. (CN III and leva¬ 
tor palpebrae do the rest.) 

Sometimes small "upward" ptosis of the lower lid occurs (there is a 
sympathetically innervated muscle in both upper and lower lids). 


Physiologic ("Simple") Anisocoria 

Approximately 20% of normal people have a small anisocoria (< 1 mm), 
and it often fluctuates. 

Differentiated from Horner's by dilation to cocaine 4%, and by lack of 
ptosis or anhidrosis. 
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FIGURE 21-8. Diagnostic approach to anisocoria. 


(Reproduced, with permission, from Ropper AH, Brown RH. Adams and Victor’s Principles of Neurology , 8th ed. New York: 
McGraw-Hill, 2005: 244.) 


Abnormally Large Pupil 


♦ A 32-year-old woman presents complaining of a large right pupil she 
noticed in the mirror this morning. She has no other complaints. On exam, 
there is no ptosis or extraocular movement abnormalities. The pupil does 
not react to light. What is the next test? Checking to see if the pupil constricts to a 
near target. 



Abnormally large pupils typically have abnormal light reflexes. 

Third nerve palsy: Isolated mydriasis without ptosis or extraocular muscle 
(EOM) weakness is rarely CN III palsy. 

Complete: Prominent ptosis (levator weakness), eye “down and out” 
(weakness of superior rectus, inferior oblique, medial rectus). Consider: 
Aneurysm (posterior communicating is classic location); pituitary apo¬ 
plexy; giant cell arteritis; meningeal syndromes (e.g., tuberculosis, sar¬ 
coid, carcinomatous and lymphomatous). 

Pupil-sparing: 

Ptosis and CN III weakness, classically due to diabetic infarction. 

Spares the peripherally located pupillary fibers (see also Disordered 
Motility of Extraocular Muscles). 



Isolated mydriasis without 
ptosis or EOM weakness is 
rarely due to CN III palsy. 
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figure 21 - 9 . The oculosympathetic pathway: Critical to the localizing of a Horner's syndrome. 



Questions to ask when localizing a Horner's pupil. 

Question 1: Is there oculosympathetic palsy (a Horner's pupil)? 

Answer: Cocaine 4% (inhibits NE reuptake) dilates a sympathetically innervated pupil, but dilates 
any Horner's pupil poorly or not at all. More recently, apraclonidine 1% has been used in the place 
of cocaine. In the normal setting, its stronger a 2 - than a r adrenergic effect causes constriction of 
the pupil. However, when there is disruption of the sympathetic pathway, a l receptors are upregu- 
lated (denervation hypersensitivity) on the pupil dilator muscles and then apraclonidine will instead 
cause dilation of the Horner's pupil. 

Question 2: Is the lesion preganglionic (1st or 2nd order neurons) or postganglionic (3rd order neu¬ 
rons)? 

Answer: Hydroxyamphetamine 1% stimulates NE release from a healthy 3rd order neuron, but in 
a Horner's pupil due to an injury to 3rd order neurons (as in carotid dissection) the pupil will not 
dilate. First-order neuron lesions are almost always associated with other neurolgic signs (as in the 
lateral medullary syndrome). A major concern in second-order neuron lesions is a apical lung mass. 

Question 3: If the lesion is postganglionic, is it proximal or distal to the internal carotid artery? 
Answer: Sudomotor fibers to the face travel via the external carotid artery. Facial anhidrosis suggests 
a proximal lesion. The most worrisome third-order neuron Horner syndrome is carotid dissection. 


Adie's tonic pupil: 

Isolated, large, sluggish (“tonic") pupil. 

Light-near dissociation (see above). 

Probably viral/postviral autoimmune damage to ciliary ganglion (para¬ 
sympathetic) neurons. 
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Constricts to dilute (0.1%) pilocarpine (which doesn't constrict normal 
pupils) because of postsynaptic receptor hypersensitivity. 

A long-standing Adie's pupil can become small and irregular (“Argyll 
Robertson appearance"). 

Adie's syndrome: Adie's pupil + absent/reduced deep tendon reflexes. 
Pharmacologic pupil (“atropinic mydriasis"): Large, sluggish pupil due to 
scopolamine, albuterol, atropine, plants such as belladonna, jimson weed, 
etc. Does not constrict to undiluted pilocarpine (1%) due to pharmaco¬ 
logic blockade. 

Traumatic pupil: Blunt eye trauma can disrupt the pupillary musculature 
or the parasympathetic fibers leading to a dilated pupil. This can also be 
seen following similar injuries from intraocular surgery. 


Ptosis and Other Lid Disorders 

Distinguishing ptosis of Horner's syndrome vs. third nerve palsy: 

CN III: Weakness of levator —» severe ptosis, upper lid only. CN III 
never causes isolated ptosis. 

Horner's: Weakness of Muller's muscle —» mild upper and usually small 
“upward" lower lid ptosis with a small pupil. 

Mechanical ptosis: Due to dehiscence of levator aponeurosis. Associated 
with age, long-standing contact lens wear. Asymmetric lid creases are seen. 
Lagophthalmos: Incomplete eye closure during gentle eyelid closure, as 
when sleeping. Can occur in Bell's palsy. Requires treatment with corneal 
lubrication. 

Blepharospasm: Brief bilateral involuntary eye closure. Can be triggered/ 
worsened by bright light. Seen in some dystonias and other movement dis¬ 
orders. Can be helped with botulinum toxin. 

Eyelid apraxia: Most associated with blepharospasm; seen in other condi¬ 
tions (Parkinson's, progressive supranuclear palsy). Difficulty opening the 
eyelids, which appear only gently closed. Patients elevate eyebrows and 
forehead in an attempt to open the eyes. 


Disordered Motility of Extraocular Muscles 

Ophthalmoparesis and ophthalmoplegia can be caused peripherally by me¬ 
chanical interference with movement or disease of muscle, neuromuscular 
junction, or motor nerves. 




FIGURE 21-10. Thyroid eye disease. 


Note the patient’s prominent stare and proptosis. On motility testing, may observe dysconjugate 
gaze and lid lag. (Reproduced, with permission, from Riordan-Eva P. Vaughn d Asbury’s General 
Opthalmology, 17th ed. New York: McGraw-Hill, 2008: Figure 15-23A.) 
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"Pupil-sparing CN III palsy" 
suggests nerve infarction and 
a benign prognosis. But 
consider this only when the 
CN III palsy is otherwise 
complete, since even 
aneurysms can cause partial 
CN III palsies that "spare the 
pupil." 


Restrictive/muscle: 

Thyroid eye disease: Proptosis, lid retraction, lid lag (Figure 21-10). 
Inferior rectus, medial rectus most commonly involved. Can have nor¬ 
mal thyroid function; can develop after treatment of Graves' disease. 
Enlarged EOMs on orbital imaging studies. 

Neuromuscular junction: Ocular findings (e.g., fluctuating ptosis, weak¬ 
ness of eye closure, Cogan's lid twitch, diplopia) are the initial manifesta¬ 
tion in — 75% of patients with myasthenia gravis. Of these, 20% of cases 
remain purely ocular. 

Nerve: 

Third nerve palsy (Figure 21-11). 

“Pupil-sparing” CN III palsy (ptosis and EOM weakness is complete, 
but pupil normal) is due to microvascular nerve infarction. Greater 
risk in age > 50, diabetes and hypertension. Typically intensely pain¬ 
ful, with severe ptosis and weakness of CN Ill-innervated EOMs, but 
pupil is unaffected. Improvement typically dramatic within 4-6 weeks 
(full recovery by 3 months). 

Sixth nerve palsy (Figure 21-12): Horizontal diplopia worsened by gaze 
directed toward the ipsilateral side. If isolated, usually microvascular in 
older patients, and in young patients, often not suggestive of an emergent 
condition. Other causes: trauma, increased ICP, compression, meningeal 
or cavernous sinus process, cavernous carotid aneurysms/fistula. 

Fourth nerve palsy: Subtle vertical or oblique diplopia, worsened by 
Gazing in the Opposite direction or Tilting the head in the Same di¬ 
rection (mnemonic: “it GOTS worse.”) (Figure 21-13). Superior 
oblique muscle primarily intorts the eye, but also contributes to depres¬ 
sion and abduction. When the eye is adducted, the superior oblique 
depresses it. It also contributes to some abduction, but this is primarily 





m 







FIGURE 21-11. Right third nerve palsy. 

(Also see Color Plate.) Note the ptosis and limitation in the movement of the right eye upward, downward, and inward (Repro¬ 
duced, with permission, from Biousse V, Newman NJ. Neuro-ophthalmology Illustrated. New York: Thieme Medical Publishers, 
2009: 392.) 
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figure 21-12. Right sixth nerve palsy. 

A: In primary gaze the patient has an esotropia (eyes turned inward). B: When the patient 
looks to the right the right eye is unable to abduct. (Reproduced, with permission, from Amin- 
off MJ, Greenberg DA, Simon RR Clinical Neurology , 6th ed. New York: McGraw-Hill, 2005: 
Figure 4-16.) 



C 


FIGURE 21 - 13 . Right fourth nerve palsy. 

A: Primary gaze: affected (right) eye elevated and abducted. B: Contralateral gaze: affected eye is elevated and incompletely ad¬ 
ducted. C: Ipsilateral gaze. D: Ipsilateral tilt: worsens diplopia. E: Contralateral tilt: improves diplopia. (Reproduced, with per¬ 
mission, from Aminoff MJ, Greenberg DA, Simon RP. Clinical Neurology , 6th ed. New York: McGraw-Hill, 2005: Figure 4-15.) 
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Gazing in the Opposite 
direction or Tilting the head in 
the Same direction make a 
fourth nerve palsy worse 
(mnemonic: "it COTS 
worse.") 


done by CN VI via the lateral rectus. Most commonly idiopathic. Can 
be congenital —patients tend to compensate into adulthood; head tilt 
on old photographs. Frequently traumatic —CN IV is the most com¬ 
mon cause of diplopia after closed head trauma (even minor). Other: 
nerve infarction, mass lesions, and meningeal processes. Isolated CN 
IV is rarely due to emergent processes like aneurysms. 


Infranuclear vs. Supranuclear Ophthalmoplegia 

With supranuclear ophthalmoplegia, the patient is unable to move the eye(s) 
in a given direction voluntarily, but during passive head movement while the 
patient fixates, the eyes can move. 

Nuclear third nerve palsy: Dorsal midbrain process causing ipsilateral CN 
III palsy plus contralateral ptosis and upgaze limitation. 

CN III subnuclei for superior recti are located contralaterally. These 
fibers decussate immediately so nuclear lesion —> bilateral upgaze im¬ 
pairment. 

Insult to the single caudal central nucleus serving both levator muscles 
—»bilateral ptosis. 

Internuclear ophthalmoplegia (INO): Damage to the ipsilateral medial 
longitudinal fasciculus. See Figure 21-14. 

Horizontal gaze palsy: Ipsilateral nuclear CN VI palsy. 

Upgaze paralysis occurs with lesions of the posterior commisure or pretectal 
area and is part of Parinaud's dorsal midbrain syndrome (upgaze palsy, lid 
retraction, light-near dissociation, and convergence-retraction nystagmus). 
Downgaze paralysis occurs with bilateral lesions in the rostral interstitial 
nucleus of the medial longitudinal fasciculus (riMLF). 

Vascular supply: Posterior thalamosubthalamic paramedian branch of 
the PCA. 

Can occur in association with thalamic infarcts. 

Upgaze and downgaze palsies are seen in Whipple's disease, progres¬ 
sive supranuclear palsy, diffuse upper brain stem disorders. 

Skew deviation: Vertical deviation of the eyes not caused by infranuclear 
lesions (e.g., CN III or IV palsy). Caused by lesions in the cerebellum, 
brain stem, and vestibulo-ocular pathways. Most common in lateral med¬ 
ullary syndromes in which vestibular pathways are affected. 



Gaze 

Nystagmus Impaired adduction 



Left 

INO 



Gaze 

-V 


figure 21 - 14 . Right internuclear ophthalmoplegia. 

The patient is able to look to the right without difficulty but on left gaze has impaired adduc¬ 
tion of the right eye and abducting nystagmus of the left eye. (Reproduced, with permission, 
from Aminoff MJ, Greenberg DA, Simon RR Clinical Neurology , 6th ed. New York: McGraw- 
Hill, 2005: Figure 4-17.) 
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Hearing Loss and Tinnitus 

Sensorineural versus conductive hearing loss: 

Sensorineural: 

Disease from cochlea to CN VIII. 

Air conduction (AC) > bone conduction (BC), the normal pattern. 
Weber test: Louder in the normal ear. 

Conductive: 

Disease of tympanic membrane or ossicles —> failure to conduct vibra¬ 
tion to cochlea. 

■ BC>AC. 

Weber test: Louder in the abnormal ear (no distracting environmental 
noise). 

■ Tinnitus: 

Up to a third of adult population. 

Suggests lesion (e.g., tumor) along auditory pathway when louder than 
environmental sounds. 


Peripheral Causes of Dizziness and Nystagmus 

Central versus peripheral vertigo: 

Central: 

Milder (unless due to a vascular event). 

Nystagmus: Direction changing (fast phase in direction of gaze). 

Can be positional, but no latency, may last > 1 minute; does not fatigue. 

Peripheral: 

Typically more severe, associated with vomiting. 

Nystagmus: Direction fixed. 

Can be positional; has onset latency, fatigues. 



Peripheral vertigo * "benign" 
vertigo! It can be caused by 
mass lesions (e.g., 
cerebellopontine angle 
tumors) and cranial 
neuropathies. 


Benign Paroxysmal Positional Vertigo (BPPV) 



A 60-year-old woman presents with brief, intermittent dizziness only 
triggered by lying down or sitting up in bed. What is an effective treatment 
to consider that is directed at the underlying pathophysiology? Epley 


maneuver. 


Transient (usually < 60 seconds) vertigo occurring when a certain posi¬ 
tional change occurs. 

Short (usually <10 seconds) latency onset after provocative maneuver 
(e.g., Dix-Hallpike). 

Fatigable —effect reduced with repetition. 

Caused by canalolithiasis —stimulation of the semicircular canal by debris 
floating in the endolymph. 

Canaliths in posterior canal (most common) diagnosed with the Dix- 
Hallpike maneuver (Figure 21-15) and treated with the Epley maneuver 
(Figure 21-16). 
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FIGURE 21-15. Dix-Hallpike maneuver, a test for positional vertigo and nystagmus. 

The patient is seated on a table with the head and eyes directed 45 degrees to the left (A), and 
is then quickly lowered to a supine position with the head hanging over the table edge, 45 
degrees below horizontal. The patient’s eyes are then observed for nystagmus, and the patient 
is asked to report any vertigo. The test is repeated with the patient’s head and eyes turned 45 de¬ 
grees to the right (B). (Reproduced, with permission, from Aminoff MJ, Greenberg DA, Simon 
RR Clinical Neurology , 6th ed. New York: McGraw-Hill, 2005: 104.) 
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figure 21 - 16 . Epley maneuver—repositioning treatment for benign positional vertigo 
resulting from canalolithiasis. 

In the example shown, repositioning maneuvers are used to move endolymphatic debris out 
of the posterior semicircular canal (PSC) of the right ear and into the utricle (UT, where they 
belong!). The numbers (1-6) refer to both the position of the patient and the corresponding 
location of debris within the labyrinth. The patient is seated and the head is turned 45 degrees 
to the right (1). The head is lowered rapidly to below the horizontal (2); the examiner shifts po¬ 
sition (3); and the head is rotated rapidly 90 degrees in the opposite direction, so it now points 
45 degrees to the left, where it remains for 30 seconds (4). The patient then rolls onto the left 
side without turning the head in relation to the body and maintains this position for another 30 
seconds (5) before sitting up (6). This maneuver may need to be repeated until nystagmus is 
abolished. The patient must then avoid the supine position for at least 1-2 days. (Reproduced, 
with permission, from Lalwani AK. Current Diagnosis (5 Treatment in Otolaryngology—Head 
& Neck Surgery. 2nd ed. New York: McGraw-Hill, 2008: Figure 56-2.) 


Vestibular Neuronitis/Labyrinthitis 

Subacute onset of severe vertigo, often vomiting. Presumed viral/postviral 
cause. 

Usually improves in < 1 week; may recur. 

Vertigo only: Neuronitis. 

Vertigo and hearing loss: Labyrinthitis. 



Meniere's Disease 

Recurrent attacks of vertigo, tinnitus, and progressive deafness. 

Tinnitus or deafness may be absent during the initial attacks. 

No established effective treatment; can try low-salt diet, diuretics, steroids, 
then various surgical treatments if these fail. 


Vestibulotoxicity 

Progressive unsteadiness caused by drugs or toxins; aminoglycosides most 
common. 

Little nystagmus or vertigo due to bilateral pathology. 
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Localizing Nystagmus 

Jerk nystagmus is characterized by direction of the fast phase, but caused 
by a disorder of slow gaze. Table 21-2 describes various forms of nystagmus 
and their localizing value. 

Here's one way to conceptualize the significance of jerk nystagmus: The 
eyes are slowly “dragged” in an abnormal direction or because of vestibular 
imbalance. They then have to “jerk back” in order to maintain the desired 
gaze direction. 



TABLE 21-2. Types of Nystagmus and Localizing Value 


Type of Nystagmus 

Description 

Localization 

Downbeat 

Fast phase downward. Usually most noticeable on down or 
lateral gaze. 

Cervicomedullary junction. 

Upbeat 

Fast phase upward. 

Posterior fossa. 

Rebound 

Horizontal, gaze-evoked; few beats of nystagmus in the 
opposite direction upon return to primary position. 

Cerebellum. 

Brun's 

Large amplitude, low frequency with ipsilateral gaze. Small 
amplitude, high frequency with contralateral gaze. 

Cerebellopontine angle. 

Periodic alternating 

Horizontal—first in one direction, then stops, changes 
direction, usually cycles over 3 minutes. 

Nodulus of cerebellum. 

Convergence- 

retraction 

Rapid convergence and retraction movements on upgaze. 

Dorsal midbrain (part of Parinaud's 
syndrome). 

See-saw 

One eye intorts and falls as the other extorts and rises, then 

alternates sides like a see-saw. 

Optic chiasm. 

Sensory 

Pendular, in children with vision problems. 

Visual loss. 

Infantile motor 

Horizontal pendular and jerk nystagmus. Less with 
convergence. Often latent worsening (see below). 

Sometimes compensatory head turn and head shaking. 

Associated with many visual pathway 
disorders but not caused by visual 

loss. Isolated in some children. 

Spasmus nutans 

Dissociated, asymmetric (occasionally monocular), high- 
frequency, low-amplitude pendular nystagmus. 

Age 6-12 months and lasting about 2 years. Often 

associated with torticollis and titubation. 

Benign, but rule out visual pathway 

lesion. 

Latent 

Occurs only when the other eye is occluded. 

Congenital, usually related to 
impaired development of binocular 
vision pathways (thus frequently 
associated with a history of 
amblyopia or strabismus). 

Induced 

Induced by a variety of stimuli, e.g., sound ("Tullio's 
phenomenon") or Valsalva. 

Usually associated with vestibular 

disorders. 
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table 21-3. Ocular Oscillations and Their Localizing Value 


Name 

Description 

Localization/Significance 

Square wave jerks 

Paired saccades with a brief 

intersaccade latency. 

Cerebellar disease, multiple sclerosis, 
progressive supranuclear palsy, and multiple 
system atrophies. 

Opsoclonus 

Continuous random directional 

saccades. 

Posterior fossa, seen as a paraneoplastic 
syndrome associated with neuroblastoma; 
encephalitis in this region is the most 
common cause, but can also be caused by 
other toxic and/or metabolic paraneoplastic 
syndromes of the cerebellum and pons. 

Ocular flutter 

Back-to-back horizontal saccades. 

Posterior fossa (cerebellum or paramedian 
pontine reticular formation). 

Ocular bobbing 

Fast downward with slow upward 

return. 

Pons. 

Oculopalatal tremor (myoclonus) 

Pendular oscillation of the eyes and 
palate (patients report a "clicking 
noise"). 

Inferior olive hypertrophy after insult 
within Mollaret's triangle (inferior olive, red 
nucleus, dentate nucleus). 

Oculomasticatory myorhythmia 

Dissociated pendular vergence with 
simultaneous jaw contractions. 

Whipple's disease. 


Ocular Oscillations 

Various disorders of fast eye movements (saccades) are of localizing values. 
These are described in Table 21-3. 
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MENINGITIS 


♦ A 27-year-old, right-handed male presents with a fever and altered mental 
status. He has a 4-day history of a flulike illness, fever, myalgias, and a se¬ 
vere headache, which progressed to nausea and vomiting. He initially 
thought that he might have a stomach flu, so he stayed home from work and tried 
to drink lots of fluids. However, the fever persisted and the headache worsened. 
On the day of presentation, his girlfriend noticed that he was quite lethargic and 
difficult to arouse and called the paramedics. 

A CBC is 19,500 white cells, electrolytes are within normal limits, blood glucose 
is 100. A head computed tomography (CT) scan without contrast is normal. The 
next best test to get is a lumbar puncture (LP) with opening pressure of 270 mm 
of water observed, protein of 150, glucose of 15, cell count of 2400, 95% poly¬ 
morphonuclear cells. Gram stain and culture are sent and pending. A head CT is 
done first to rule out cerebral edema, which may prohibit LP. 

The patient should be immediately started on IV antibiotics for presumed bac¬ 
terial meningitis. 


Inflammation or infection of the meninges, usually caused by bacteria, viruses, 
or fungi, but occasionally caused by other infectious agents or noninfectious 
conditions. 

Symptoms/Exam 

Depend on the etiology of the meningitis, but typically include fever, 
headache, and irritability. 

Clinical signs include evidence of meningeal irritation, including nuchal 
rigidity, Kernig's sign, and Brudzinski's sign. 

Kernig's sign: Passive flexion of the patient's hip and extension of the 
knee causes the patient to flex his or her neck. 

Brudzinski’s sign: Passive flexion of the neck causes the patient to flex 
his or her legs. 

Both of these signs occur because when the meninges are irritated, 
placing a stretch on them produces pain, causing the patient to take an 
action to relieve that stretch. 


Meningitis risk 
factors- 


Can Induce Severe 
Attacks Of Head 
PAINS 

Cancer 


Immunocompromised 

Sinusitis 


Age extremes 

Otitis 

z 

Head trauma 

m 

Parameningeal infection 

50 

Alcoholism 


Infections in blood 

O 

o 

Neurosurgical 


procedures 

o 

Splenectomy 

n 


I/I 


Differential Diagnosis 

Systemic infection or sepsis; trauma, closed head injury, or child abuse; 
multiple metabolic abnormalities (hypoglycemia, ketoacidosis, electrolyte 
imbalance, uremia, toxic exposure); seizure; brain tumor; subarachnoid 
hemorrhage; intracranial hemorrhage; epidural abscess. 

Recurrent meningitis: Cerebrospinal fluid (CSF) leak, HIV, Mollaret's 
(herpes simplex virus type 2), inflammatory (noninfectious). 

Chronic meningitis and cranial nerve palsy: Lyme disease, syphilis, tuber¬ 
culosis, sarcoidosis. 


Diagnosis 

By definition, inflammation must be present, so spinal fluid examination 
will reveal a pleocytosis (see Table 22-1). 
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table 22-1. Cerebrospinal Fluid Examination in Meningitis 




Normal Values 

Bacterial 

Viral 

Fungal 

Opening pressure (mm Hg) 

50-80 

t (100-300) 

Normal or slightly t 
(80-100) 

t 

Pleocytosis (WBCs/mm 3 ) 

0-5 

Usually > 1000 

Usually > 100 

Usually > 100 

% Neutrophils 

0 

> 50% 

< 20% 

Variable 

Protein (mg/dL) 

20-45 

Usually >100 

Usually > 45 

Variable 

Glucose (mg/dL) 

Two-thirds of serum 

glucose 

si 

Normal 

Often very si 

Other tests 


Gram stain and 

culture 

Viral polymerase 

chain reactions 

(PCRs) 

India ink, culture, 

cryptococcal 

antigen 


Patients with meningitis may have elevated intracranial pressure (ICP); 
perform head computed tomography (CT) prior to lumbar puncture (LP) 
to assess the safety of the procedure. 


Bacterial Meningitis 

Symptoms/Exam 

Typically include fever, headache, nausea, vomiting, irritability, and lethargy 
proceeding to further clouding of consciousness and, ultimately, death. 

The course is frequently fulminant, with rapid neurological deterioration; 
therefore, initiation of appropriate antibiotic treatment must not be delayed. 
Evidence of meningeal irritation (though this can be lacking in children, 
the elderly, and the deeply comatose). 

■ Fever may be > 103°F. 

Focal neurological signs may also appear. 



Antibiotics may be started up 
to several hours before CSF is 
obtained without affecting 
culture results. 


Differential Diagnosis 

See Table 22-2 for the most common etiologies of bacterial meningitis in var¬ 
ious demographic groups. 

Diagnosis 

CSF exam showing a predominantly neutrophilic pleocytosis is strongly sug¬ 
gestive; should prompt broad-coverage antibiotic treatment; however, in the 
proper clinical setting, do not delay treatment in order to obtain CSF. 
Because many types of bacteria can cause enough brain edema to make a 
lumbar puncture hazardous, consider brain imaging prior to CSF exam. 
No currently available tests to confirm the identity of the causative organ¬ 
ism are fast enough to base initial treatment on their findings. The main 
value of these tests is to confirm the clinical diagnosis. 

CSF Gram stain and culture are about 70% sensitive; antibiotics do not 
change the sensitivity if the culture is obtained within 4 hours of antibiotic 
initiation. 
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table 22-2. Common Causes of Bacterial Meningitis 


Age 

Bacteria 

Neonates (< 1 year old), due to exposure 

in the birth canal 

Group B streptococci and gram-negative 
enteric bacilli, particularly Escherichia coli. 

Children (aged > 1) and adults 

Streptococcus pneumoniae and Neisseria 
meningitidis. 

Elderly (> 50 years old) 

S. pneumoniae and gram-negative bacilli, 
including Haemophilus influenzae, E. coli, 

Enterobacter, and Pseudomonas. 

Recurrent meningitis, CSF leak, head 
trauma, due to skin and nasopharyngeal 

colonization 

S. pneumoniae and nontypeable H. 

influenzae. 

Pneumonia 

S. pneumoniae. 

Chronic lung disease 

Pseudomonas. 

Chronic urinary tract infection 

E. coli or Enterobacter. 

Sinusitis, otitis media 

Nontypeable H. influenzae, S. pneumoniae. 

Immunosuppressed and/or elderly 

Listeria monocytogenes 

Neurosurgical patients 

S. pneumoniae, nontypeable H. Influenzae, 

and S. aureus. 


Meningococcal Meningitis 

Caused by a gram-negative diplococcus, Neisseria meningitidis. 

Typically associated with a rash, which can vary from petechial to purpuric 
(see Figure 22-1). Such a rash, together with fever and hypotension/shock, 
is strong evidence for this infection. 

Highly effective vaccines protect against serotypes that cause — 75% of 
cases. 

Bacterial antigen can be detected from CSF, but detection from serum or 
urine is unreliable. Blood and CSF cultures are usually positive, but false 
negatives can occur for all these tests, so the clinician should not be dis¬ 
suaded from the diagnosis by negative tests if the clinical presentation is 
suggestive. 


Pneumococcal Meningitis 

Caused by Streptococcus pneumoniae , gram-positive cocci that tend to 
grow in chains. 

Leading cause of bacterial meningitis worldwide; accounts for significant 
morbidity and mortality in all age groups. 



Strep = strip: Streptococci 
usually grow in chains , or 
strips. 
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figure 22-1. Acute meningococcal rash. 

(Also see Color Plate.) (Courtesy of Stephen E. Gellis, MD. Reproduced, with permission, 
from Kasper DL, Braunwald E, Fauci AS, et al. Harrisons Principles of Internal Medicine , 16th 
ed. New York: McGraw-Hill, 2005: 284.) 

Often, a history of productive cough, dyspnea, and constitutional symp¬ 
toms in the days prior to onset of meningitis-like symptoms. Concomitant 
pneumonia is common. Pneumonia is often associated with bacteremia 
and, therefore, with meningitis. 

S. pneumoniae is also a common cause of otitis media and acute sinusitis, 
which can provide a source of meningitis, by either hematogenous spread 
or direct extension. 

It is an encapsulated organism, and patients with various underlying condi¬ 
tions, including asplenic states, cancer, alcoholism, malnutrition, and dia¬ 
betes mellitus are at T risk of infection. 

Highly effective vaccines protect against serotypes that cause approximately 
80% of cases of pneumococcal meningitis. 

Both blood and CSF cultures will usually be positive. Bacterial antigen, 
particularly capsular polysaccharides can also be detected from serum, 
CSF, and urine. 


Haemophilus Meningitis 

Caused by gram-negative coccobacilli that will frequently be seen on 
Gram stain of the CSF. 

Prior to development of a vaccine for Haemophilus influenzae type b 
(Hib), Hib was the leading cause of bacterial meningitis in children < 5 
years old in the United States. 

Both nasopharyngeal colonization and meningitis due to this organism have 
now been nearly eradicated in infants and children who are routinely vac¬ 
cinated, but still must be strongly considered in any patient from developing 
countries where Hib vaccine may not be readily available. 

Frequent history of an upper respiratory tract infection preceding onset of 
meningitis, with hematogenous spread. 

Hib is an encapsulated organism, so patients with splenectomy (functional 
or surgical) are at T risk. 

The vaccine works only against type b H. influenzae. Non-type b H. influ¬ 
enzae can also cause meningitis, is also encapsulated, manifests similarly 
to Hib meningitis, and is increasing in the United States. 
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Unencapsulated, nontypeable strains also cause meningitis, but usually by 
direct extension from a focus of infection, such as sinusitis or otitis media. 
Other risk factors include head trauma, neurosurgical procedure, or other 
cause of CSF leak, and nontypeable H. influenzae is therefore a common 
cause of recurrent bacterial meningitis. 

Both blood and CSF cultures will usually be positive. The capsular poly¬ 
saccharide of Hib can be detected from serum, CSF, and urine by multi¬ 
ple methods, which are usually more rapid than culture and may be useful 
in patients with sterile cultures. 

H. influenzae meningitis was once the leading cause of acquired mental 
retardation in the United States, but this has now been almost completely 
eliminated due to the vaccine. 


Staphylococcal Meningitis 

Caused by gram-positive cocci that tend to grow in clusters, like grapes 
(see Figure 22-2). 

Leading cause of bacterial meningitis in patients with CSF shunts or fol¬ 
lowing neurosurgical procedures or neurological trauma. 



The Crapes of Staph (like the 
Crapes of Wrath): 

Staphylococci are frequently 
seen in grape-like clusters. 


Listeria Meningitis 

Caused by gram-positive rods, but CSF Gram stain and culture are fre¬ 
quently negative. 

Listeria meningitis is often associated with a brain stem encephalitis, so 
patients will frequently have cranial nerve palsies. 

Unlike other bacterial meningitides, the CSF pleocytosis is usually lym¬ 
phocytic in nature and CSF glucose is often normal. 

Associated with improper handling of food, consumption of unpasteurized 
milk and raw vegetables. 
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FIGURE 22-2. Gram stain of Staphylococcus aureus showing gram-positive cocci 
in clusters. 



(Reproduced, with permission, from Brooks GF, Carroll KC, Butel JS, et al [eds], Jawetz, Mel- 
nick, (S Adelbergs Medical Microbiology , 24th ed. New York: McGraw-Hill, 2007: Fig. 14-1.) 
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Tuberculous Meningitis 



The differential diagnosis for 
etiology of very low glucose is 
very limited and should 
always make you think of 
tuberculosis and malignancy. 


Caused by the acid-fast bacillus (AFB) Mycobacterium tuberculosis (see 
Figure 22-3). 

Especially in developing countries, this is a very common cause of menin¬ 
gitis and other neurological complications, including cerebral tuberculo¬ 
mas, spinal arachnoiditis, radiculomyelopathy, and transverse myelitis. 
Basilar meningitis with cranial neuropathies. 

Tuberculosis (TB) is often seen in association with HIV and manifestations 
may be worse in patients with HIV, but TB is common even in patients 
without HIV. TB is also often associated with malnourishment, alcohol¬ 
ism, and crowded living conditions such as jails and homeless shelters. 
Often proceded by weeks of general malaise and other nonspecific consti¬ 
tutional symptoms. Chest x-ray may show evidence of pulmonary TB, and 
diagnosis may be made by sputum AFB smear. 

CSF pleocytosis is often lymphocytic, protein is elevated, and glucose is 
extremely low. 

CSF AFB smear and culture are frequently negative, or may take weeks to 
grow. 

Caseating granulomas on pathology. 

Optimal treatment regimen is undefined and empirical but usually in¬ 
cludes some combination of isoniazid, rifampin, pyrazinamide, ethambu- 
tol, and streptomycin. 

Prognosis depends on the stage at which treatment is initiated: Good if 
started early, poor if started late. 


— 

TB meningitis affects 
The Base of the 
brain. 


Treatment 

When bacterial meningitis is suspected, antibiotic treatment must be initi¬ 
ated emergently, even without identification of the causative organism. 



figure 22-3. Acid-fast bacillus smear showing M. tuberculosis. 

(Also see Color Plate.) (Courtesy of the CDC, Atlanta. Reproduced, with permission, from 
Kasper DL, Braunwald E, Fauci AS, et al. Harrisons Principles of Internal Medicine , 16th ed. 
New York: McGraw-Hill, 2004: 954.) 
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Treatment is usually directed primarily against S. pneumoniae and N. men¬ 
ingitidis,, the most common causes of community-acquired meningitis. 
Vancomycin and either cefotaxime or ceftriaxone are commonly used. 
Ampicillin is added for Listeria coverage. 

Dexamethasone prior to antibiotics for the first 4 days of therapy may also 
be beneficial for initial treatment of community-acquired bacterial menin¬ 
gitis, though this recommendation is still controversial. 

Narrow antibiotic coverage when speciation and sensitivities are available. 
Total duration of therapy is 10-14 days. 

Current intensive care techniques offer great benefit for patients with bac¬ 
terial meningitis. 

Complications 

Early diagnosis and initiation of appropriate antibiotic therapy dramatically 
reduces mortality and morbidity. 

Acute complications include subdural effusion, empyema, ischemic or hem¬ 
orrhagic stroke, cerebritis, ventriculitis, abscess, hydrocephalus, seizures. 
Permanent neurological sequelae include behavioral and developmen¬ 
tal difficulties, mental retardation, hearing loss, seizures, motor deficits, 
ataxia. 

Prognosis 

Twenty to twenty-five percent fatality rate overall, but depends greatly on how 
quickly antibiotics are started. 


Aseptic Meningitis 

In this condition, the patient has typical signs and symptoms of meningitis 
and CSF exam reveals a pleocytosis, but no organism can be cultured from 
the CSF. 

Causes 

Viral infection most common, but can occur with other neuroinflamma- 
tory conditions (central nervous system [CNS] or metastatic malignancy, 
sarcoidosis, Sjogren's, Behqet's, various vasculitides). 

Drug reactions also common (nonsteroidal anti-inflammatory drugs [NSAIDs], 
intravenous immune globulin [IVIG], antibiotics, carbamezepine). 

Nonviral infections, including partially treated bacterial meningitis, bru¬ 
cellosis, listeriosis, Mycoplasma infection, syphilis, borreliosis (Fyme), lep¬ 
tospirosis, rickettsial infection, parasites, fungi, and TB. 

Diagnosis 

In the majority of cases, no specific organism is ever identified. 

Common etiologic organisms include enteroviruses, coxsackieviruses, echo- 
viruses, and arboviruses. Enteroviruses and herpesviruses can be tested for by 
polymerase chain reaction (PCR) techniques. 

Most noninfectious neuroinflammatory conditions that can cause men¬ 
ingitis are associated with other systemic or neurological manifestations, 
which will serve as a clue to the need for assessing these conditions. 

The nonviral infectious causes can usually be cultured if proper conditions 
and enough time are allowed. History will usually provide clues to risk fac¬ 
tors for these relatively rare infections. 
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Treatment 



Viral meningitis is usually a self-limited infection and requires only sup¬ 
portive care and symptomatic treatment of pain. 

Unlike herpes simplex virus type 1 (HSV-1) encephalitis, HSV-2 meningi¬ 
tis is a benign condition, but treatment with acyclovir or valacyclovir may 
nL risk of recurrence. 

If a noninfectious neuroinflammatory condition is diagnosed, it should be 
treated with appropriate immunosuppression, while nonviral infectious 
conditions can often be treated with appropriate antimicrobials. 

Prognosis 

Long-term complications are rare with most viral meningitides. 

With nonviral and/or noninfectious etiologies, the overall prognosis is de¬ 
pendent on the underlying condition. 


Fungal Meningitis 

Fungal meningitis can present with an acute, fulminant course or with a 
chronic course. Most patients will be immunocompromised, usually by HIV 
infection, malignancy, post-transplant immunosuppression, diabetes, or ste¬ 
roid use. 

Differential Diagnosis 

Cryptococcus: See section on neurological complications of HIV. 
Coccidioides: Found in southwestern United States, Mexico, Central and 
South America; exposure to soil dust (construction, farmers); CSF pleocy¬ 
tosis will often include an eosinophilia. 

Histoplasma: Found in Mississippi and Ohio river valleys; exposure to bat 
and bird droppings (exploring caves, cleaning chicken coops). 

Blastomyces: Found in same areas as Histoplasma but also in upper Mid¬ 
west and Great Lakes regions. 

Candida: Seen in premature neonates, possibly related to vaginal yeast in¬ 
fection of mother. 

Diagnosis 

Depends on the particular fungus. Most will grow on the media typically 
used in clinical microbiology laboratories, although sometimes large vol¬ 
umes and/or multiple specimens are required. Many can also be observed 
with India ink staining of the CSF. 

Antigen and/or antibody testing can be used for some. Histoplasma anti¬ 
gen is usually present in the urine. 

Treatment 

Depends on the sensitivities of the particular infecting organism: Amphot¬ 
ericin B, fluconazole, itraconazole, voriconazole, caspofungin. 

Empiric antifungal therapy (usually with amphotericin B) is sometimes 
reasonable in high-risk patients who are severely ill with meningitis, but 
without an identified bacterial organism. 

Prognosis 

Prior to the development of amphotericin B, most fungal infections of the 
nervous system were fatal, although sometimes after a chronic course. With 
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proper treatment, mortality can be reduced to 30% or less for most of these 
organisms. 


CEREBRAL ABSCESS 


Symptoms/Exam 

The classic triad of brain abscess is fever, headache, and focal neurological 
symptoms, but only a minority of patients actually have all three of these. 
Brain abscess usually presents as an acute to subacute mass lesion. 
Symptoms of elevated intracranial pressure include headache, nausea, and 
vomiting, which may worsen with Valsalva or when the patient lies down. 
Seizures occur and are often generalized; they should have a focal onset, 
but this may not be easily apparent by history or observation. 

Historical risk factors for cerebral abscess will usually provide a clue to the 
diagnosis for the astute clinician. 

Fever is helpful but is often not present or is attributed to other causes. 
Focal neurological signs are also often absent or may be extremely subtle. 
Papilledema is frequently absent because the abscess evolves too rapidly 
for this sign to appear. 

Differential Diagnosis 

S. aureus: Usually associated with a penetrating head wound or neurosur¬ 
gical procedure; may also be seen in association with bacterial endocardi¬ 
tis. 

Streptococcus: Often arises from sinusitis or dental infections. 

Anaerobes: Include Bacteroides , Actinomyces , Clostridium. 

Gram-negative rods: Include Haemophilus , Pseudomonas , E. co/z, Enter- 
obacter; often seen in neonates and the immunocompromised and with an 
associated meningitis. 

Other: 

Aspergillus , Mucor: Usually due to direct extension from the sinuses in 
a patient with immunocompromise or diabetes and is fulminant and 
fatal. 

Nocardia: A gram-positive, weakly AFB-positive, branching rod often 
seen in the immunocompromised but can be in the immunocompe¬ 
tent. 

About 20-30% of cerebral abscesses are due to multiple organisms, in 
which case the abscess is usually associated with sinusitis or otitis. 

Diagnosis 

Brain MRI with contrast is the test of choice: Demonstrates ring-enhanc¬ 
ing lesion (see Figure 22-4); head CT with contrast can be used if MRI is 
not available, but is not as sensitive. 

CSF exam is usually unhelpful, and lumbar puncture may cause brain 
herniation and death; CSF exam is usually normal or may show a nonspe¬ 
cific mild pleocytosis, and CSF cultures are rarely positive. 

Peripheral WBC may be normal or elevated. 

Blood cultures are rarely positive. 

Treatment 

Broad antibiotic coverage should be initiated, usually with a third-gener¬ 
ation cephalosporin and metronidazole. In the setting of a neurosurgical 
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procedure or head trauma, vancomycin should be used to cover Staphy¬ 
lococcus. Coverage can be narrowed when speciation and sensitivities are 
available. Total duration of therapy is 4-8 weeks, depending on clinical 
course and follow-up imaging. 

Surgical aspiration or excision is often required. 

Supportive care, including control of surrounding edema and elevated in¬ 
tracranial pressure and seizures, is essential. 

Complications 

Early diagnosis and initiation of appropriate antibiotic therapy dramatically 
reduces mortality and morbidity. 

Acute complications include intraventricular rupture, which substantially 
worsens prognosis, hydrocephalus, seizures. 

Prognosis 

Five to ten percent fatality rate overall, but long-term complications fre¬ 
quently include behaviorial and learning problems, seizures, hydrocephalus, 
and residual focal neurological deficits. 


SPINAL EPIDURAL ABSCESS 


Usually seen in patients with diabetes, back trauma (even minor trauma), in¬ 
travenous drug abuse, immunocompromise (including pregnancy), and after 
back surgery. 

Symptoms/Exam 

Spinal epidural abscesses usually present acutely or subacutely. 

The initial symptom is usually a localized, severe pain on the back over 
the site of the abscess. This may be followed by radicular pain and then by 
myelopathic symptoms as the abscess compresses the spinal cord. 
Myelopathic symptoms include incoordination due to loss of position 
sense, gait ataxia, stiffness, and spasms in the legs due to impairment of 



FIGURE 22-4. Cerebral abscess. 

Note the surrounding edema on T1 (A) and T2 (B) imaging and the prominent enhancement after gadolinium administration 
(C). (Courtesy of Joseph Lurito, MD. Reproduced, with permission, from Kasper DL, Braunwald E, Fauci AS, et al. Harrisons 
Principles of Internal Medicine , 16th ed. New York: McGraw-Hill, 2004: 2486.) 
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the cortical spinal tract, numbness below a spinal level, and loss of bowel 
and bladder control. 

Fever is helpful but is often not present or is attributed to other causes. 
The patient will usually have focal pain to percussion over the spine. My¬ 
elopathic signs include loss of position and vibration sense, upper motor 
neuron signs, and a spinal sensory level. 

Differential Diagnosis 

Common etiological agents include S. aureus , S. epidermidis , Streptococ¬ 
cus , Bacteroides , Pseudomonas , E. co/z, and tuberculosis. 

Rare causes include Aspergillus , Nocardia , Echinococcus , and Brucella. 
About 10% are due to multiple organisms. 

Diagnosis 

Spine MRI with contrast is the test of choice. 

CSF exam is usually not helpful. 

Treatment 

Early diagnosis and treatment significantly reduces mortality and morbidity. 
Almost always requires urgent open surgery for debridement; sometimes 
CT-guided aspiration can be used. 

Broad antibiotic coverage should be initiated, usually with a third-genera¬ 
tion cephalosporin and vancomycin. 

Coverage can be narrowed when speciation and sensitivities are available. 
Total duration of therapy is 4-8 weeks, depending on clinical course and 
follow-up imaging. 

Prognosis 

Five to fifteen percent fatality rate overall; residual deficits depend on degree 
and duration of acute neurological deficit, degree of cord compression, and 
length of abscess. 


SUBDURAL EMPYEMA 


Symptoms/Exam 

Subdural empyemas usually present acutely, with progressive neurological 
decline over hours to days. 

Initial symptoms usually include focal or generalized head pain, which 
may worsen with Valsalva or lying down. 

As the empyema progresses, there may be generalized change in mental 
status, followed by focal neurological deficits often attributable to an entire 
cerebral hemisphere or posterior fossa. Many patients will have seizures. 
Fever is present in the majority of cases. 

Focal neurological signs include hemiplegia and aphasia. 

Papilledema is frequently absent because the empyema evolves too rapidly 
for this sign to appear. 

Differential Diagnosis 

The organisms associated with a subdural empyema are similar to those asso¬ 
ciated with a cerebral abscess. 
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Diagnosis 

Brain MRI with contrast is the test of choice: Demonstrates subdural fluid 
collection, often with associated mass effect and midline shift. 

Films should be carefully evaluated for presence of associated cerebral ab¬ 
scess, osteomyelitis, sinusitis, and/or otitis. 

Treatment 

Immediate surgical drainage is almost always indicated. 

Antibiotic treatment and supportive care is the same as for cerebral abscess. 

Complications 

Early diagnosis and initiation of appropriate antibiotic therapy dramatically 
reduces mortality and morbidity. 

Acute complications include meningitis, brain abscess, and septic intracra¬ 
nial venous thrombosis. 

Prognosis 

Ten to twenty-five percent fatality rate overall, with up to 30% of survivors hav¬ 
ing severe residual neurological deficits. 


NEUROLOGICAL SEQUELAE OF INFECTIOUS ENDOCARDITIS 


Infection of the heart valves is frequently caused by Staphylococcus or 
Streptococcus species, with S. aureus often being the cause in those who 
have neurological complications. 

Injection drug users and individuals with prosthetic heart valves are at T risk. 

Symptoms/Exam 

Fevers, chills. 

May have signs and symptoms of bacteremia or sepsis. 

A heart murmur can usually be detected. The organism embolizes from 
the heart valve to the periphery and also into the brain. 

In the hands and feet: Osier's nodes, Janeway lesions (Figure 22-5), and 
splinter hemorrhages can be observed. 

In the eye: Roth's spots (Figure 22-6) can be seen. 

In the brain: Mycotic aneurysms form, —» strokes and cerebral abscesses; 
neurological presentation is usually with a sudden-onset focal neurological 
deficit consistent with a septic infarction or stroke. 

Ruptured mycotic aneurysms present with severe headache and declining 
level of consciousness, as with a subarachnoid hemorrhage; such rupture 
is rare, but it is usually fatal. 

Patients may also present with signs and symptoms of meningitis due to 
hematogenous seeding of the meninges in these bacteremic patients. 

Diagnosis 

Blood cultures positive in 85-95% of cases; If endocarditis is suspected, 
take three sets of blood cultures 1 hour apart, before antibiotics. 
Echocardiography, especially transesophageal echocardiography (TEE), has 
high sensitivity and specificity for detecting the vegetation on the valve. 

Brain imaging and CSF analysis can be used to help determine the nature 
of neurological involvement. 
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FIGURE 22-5. Janeway lesions. 

(Also see Color Plate.) (Reproduced, with permission, from Wolff K, Johnson RA. Fitzpatrick’s 
Color Atlas and Synopsis of Clinical Dermatology , 5th ed. New York: McGraw-Hill, 2005: 636.) 


Conventional angiography can be used to define the presence of mycotic 
aneurysms. 

Treatment 

Proper choice of antibiotics depends on the isolated organism. 

Rapid treatment minimizes the risk of neurological sequalae. 
Broad-spectrum treatment is often started, followed by appropriate narrow¬ 
ing of coverage; total duration of antibiotic treatment is usually 4-6 weeks. 


High-Tech Lab 
Results Point At 
Endocarditis 

Hematuria 
Thrombocytopenia 
Leukocytosis or 
leucopenia 
Red blood cell casts 
Proteinuria 
Anemia 
Elevated ESR 




FIGURE 22 - 6 . Roth's spot. 


(Also see Color Plate.) (Courtesy of William E. Cappaert, MD. Reproduced, with permis¬ 
sion, from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency Medicine , 2nd ed. New York: 
McGraw-Hill, 2002: 80.) 
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HIV-ASSOCIATED CONDITIONS 



• A 38-year-old, HIV-positive man is evaluated because of increasing diffi- 
culty with ambulation over the past 3 months. He reports slowly worsening 
stiffness in his lower extremities. He also has noticed episodes of urinary 
frequency and urgency over the past 2 months. On examination, the patient dis¬ 
plays a mild paraparesis of his lower extremities with spasticity and brisk reflexes 
in the left patella and ankle, as well as bilateral upgoing toes. Sensory examination 
shows moderate loss of proprioception in the legs, but no sensory level. A CSF 
analysis demonstrates a protein of 63 mg/dL, white cells 10/mm 3 , 100% lympho¬ 
cytes, and a glucose of 65. CSF viral and bacterial studies are negative. Vitamin B 12 
level is normal, as is an MRI of the cervical, thoracic, and lumbar spine with and 
without gadolinium contrast. 

The most likely diagnosis is AIDS-associated vacuolar myelopathy. The patient 
described in this vignette has insidiously progressive lumbar myelopathy because 
of the spastic paraparesis, bladder dysfunction, and corticospinal as well as poste¬ 
rior column dysfunction without sensory level and a normal MRI. The differential 
diagnosis includes CMV myelopathy, which presents as an acute radiculomyelitis 
with pain and flaccid paraplegia with urinary incontinence. The patient in this case 
does not have signs of radicular pain and is actually slow in the progression of 
the disease. HIV myelitis can appear acute or subacute. It is a complication of HIV 
infection, but it typically presents with a transverse myelitis-type picture, which 
results in a sensory level. AIDS-associated vacuolar myelopathy is a slowly pro¬ 
gressive disease. It occurs in about 30% of all patients with AIDS; however, only a 
minority present with symptoms. These patients present late in the course of the 
illness; they may report bladder dysfunction or mild paraparesis, and the examina¬ 
tion typically demonstrates a spastic asymmetric paraparesis, increased reflexes in 
the lower extremities, at times with clonus, and no sensory level. The CSF shows 
a mild pleocytosis with elevated protein. 


Aseptic Meningitis 

Frequently occurs at initial infection/seroconversion; lymphocytic pleocytosis 
with 20-300 cells; HIV test will usually still be negative; may be associated 
with cranial neuropathies. 


Acute/Chronic Inflammatory Demyelinating Polyneuropathy (CIDP) 

A syndrome that is clinically indistinguishable from idiopathic Guillain-Barre 
syndrome (and sometimes evolving into CIDP) can occur, usually at initial 
infection/seroconversion; any patient with GBS should be tested for HIV at 
presentation and, if negative, tested again 3 months later; treatment with IVIG 
or plamapheresis is effective. 


Distal Painful Sensorimotor Polyneuropathy 

A length-dependent small-fiber neuropathy caused by HIV itself that is clinically 
indistinguishable from a toxic neuropathy caused by the D-drugs (ddl, ddC, d4T, 
and 3TC). D-drugs believed to cause neuropathy due to mitochondrial toxicity. 
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Symptoms/Exam 

Predominantly marked by distal symmetric burning pain of feet and hands; 
numbness and paresthesias in the same pattern. 

Stocking-glove sensory loss; Achilles reflex usually >L 

Differential Diagnosis 

Diabetic small-fiber peripheral neuropathy. 

Diagnosis 

Clinical in patient with known HIV. 

Electromyogram (EMG)/nerve conduction velocity (NCV) may show ax¬ 
onal neuropathy, which is often normal because it evaluates only large nerve 
fibers. 

Skin biopsy to assess small nerve fibers will confirm diagnosis. 

Treatment 

Cessation of D-drugs will usually ameliorate symptoms. 

Symptomatic therapies include antiepileptic drugs, tricyclic antidepres¬ 
sants, serotonin and norepinephrine reuptake inhibitors (SNRIs). 


Multiple Mononeuropathies 

Presentation 

The most common mononeuropathy is facial nerve palsy. 

Other cranial neuropathies occur. 

Mononeuritis multiplex occurs as simultaneous or sequential involvement of 
multiple peripheral nerves; —> symptoms in variable dermatomal distributions. 

Differential Diagnosis 

Herpes zoster, neurosyphilis, hepatitis C vasculitis, cryoglobulinemia, lym¬ 
phoma, cytomegalovirus infection, polyarteritis nodosa, invasion of the nerves 
by lymphoma or Kaposi's sarcoma. 

Diagnosis 

Sural nerve biopsy is often necessary to evaluate for vasculitis, cytomegalovi¬ 
rus (CMV), lymphoma. 


Myopathies 

Myositis at HIV seroconversion or later in the disease course; clinically 
similar to polymyositis in HIV negative patients. 

A form of nemaline rod myopathy, with slowly progressive weakness and 
muscle wasting. 

Toxic myopathy caused by zidovudine (AZT), resolves when AZT is dis¬ 
continued. 

Diagnosis: Muscle biopsy often helpful to confirm type of myositis/myopathy. 
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Mild forms of HIV 
neurocognitive impairment 
can have large impact on a 
patient's quality of life, but 
may not be easily recognized 
unless the physician looks 
carefully. 



HIV dementia consists of a 
clinical triad: cognitive, 
behavioral, and motor 
manifestations. 


Vacuolar Myelopathy 

■ CD4 counts < 200. 

Symptoms: Progressive spastic paraparesis, weakness; may have dorsal col¬ 
umn dysfunction or other sensory loss, usually more prominent in the legs 
than arms; bowel and bladder involvement. 

Differential diagnosis: B 12 deficiency, neurosyphilis, subacute combined 
degeneration, human T-lymphotropic virus type 1 (HTLV-1). 


Encephalopathy and AIDS Dementia Complex 

Most common neurological syndrome in HIV infection, prevalence 15— 
30%, annual incidence approximately 5%. 

Highly active antiretroviral therapy (HAART) has significantly nI incidence 
of severe forms; mild forms persist, and prevalence has risen as more pa¬ 
tients live longer with HIV. 

This is the most common form of dementia worldwide in people under 
age 40, striking in prime adult working years, having a large socioeco¬ 
nomic impact. 

Neuroprotective strategies beyond HAART are badly needed, but all clini¬ 
cal trials of such agents so far have failed. 

Clinical Manifestations 

HIV dementia is termed subcortical; classic triad of cognitive, motor, and 
behavioral manifestations. 

Psychomotor slowing is hallmark of the cognitive deficits, although pa¬ 
tients also have memory deficits. 

Motor manifestations include parkinsonism and other extrapyramidal signs 
and symptoms. 

Behavioral symptoms include apathy and social withdrawal. Degree of de¬ 
mentia can vary from asymptomatic, with subtle signs on formal neurocog¬ 
nitive testing, to severe dementia, with inability to sustain a complex con¬ 
versation, marked slowing, an inability to walk unassisted, and eventually 
mutism, paraplegia, incontinence, and death. 

Differential Diagnosis 

Early stages of HIV dementia are often misdiagnosed as depression, anxi¬ 
ety, effects of substance abuse, B 12 deficiency. 

In later stages, differential includes CNS opportunistic infections, such 
as toxoplasmosis, neurosyphilis, cryptococcal or tuberculous meningitis, 
CMV encephalitis, CNS lymphoma, and progressive multifocal leukoen- 
cephalopathy (PML). 

Diagnosis 

CSF examination may show mild lymphocytic pleocytosis. 

Brain MRI will typically show patchy periventricular T2 bright changes 
(see Figure 22-7), which pathologically represents disruption of the blood- 
brain barrier. 

Neuropsychological testing can demonstrate a specific pattern of neu¬ 
rocognitive deficit typical of HIV dementia as opposed to other dementias 
and can also help quantify the severity. 
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Treatment 

HAART should be initiated. If HAART is already in place, consideration 
should be given to changing regimen to one with greater CNS penetration. 

Prognosis 

Without treatment, dementia is rapidly progressive and death usually occurs 
in 6 months. With treatment, mild chronic dementia persists. 


HIV-ASSOCIATED OPPORTUNISTIC INFECTIONS 


♦ A 31 -year-old right-handed man with a history of HIV infection developed 
headaches and right-sided weakness progressing over the course of 3 
weeks. Physical examination demonstrates some mild right hemiparesis 
with increased reflexes, a right Babinski, and a fever of 102°F. The MRI of the brain 
with contrast shows a single ring-enhancing lesion in the left basal ganglia with 
some surrounding vasogenic edema. A PET scan is also performed, which demon¬ 
strates hypoactivity corresponding to the same area. His CD4 lymphocyte count is 
1 5/jllL, and serum testing for Toxoplasmoa gondii serology is positive. What is the 
appropriate treatment for this patient? 

Start antitoxoplasmosis therapy with no steroids. In this vignette, the differen¬ 
tial diagnosis of a bone/brain lesion in an HIV-positive patient with low CD4 count 
with positive toxoplasmosis serology includes toxoplasmosis encephalitis and pri¬ 
mary central nervous system lymphoma. Although the patient's head MRI does 
not present classic multiple space-occupying, enhancing lesions of toxoplasmosis, 
the combination of positive serology, a CD4 count < 200/pL, and diminished 
activity on PET scanning is more suggestive of toxoplasmosis encephalitis than 
lymphoma. The appropriate treatment is instituting an empiric antibiotic therapy 
for toxoplasmosis and follow-up imaging. If the patient shows clinical and ra¬ 
diological response to the antibiotic therapy, he can be presumed to have CNS 
toxoplasmosis. The patient should be maintained on suppressive antibiotics for 
the remainder of his life after finishing the initial treatment. If the patient does not 
show improvement on antibiotics after 2 weeks, he should have a stereotactic 
biopsy. The empiric use of corticosteroids is not recommended for toxoplasmosis. 
The addition of corticosteroids has not been shown to improve neurological out¬ 
come in these patients and may in fact diminish the diagnostic validity of biopsy 
in the case of CNS lymphoma. 



CNS Cryptococcosis 

Caused by the fungus, Cryptococcus neoformans , an encapsulated yeast. 

In AIDS patients, usually occurs with CD4 counts < 100. Can also be seen 
in patients with cancer, especially leukemia and lymphoma, and with im¬ 
munosuppression from other causes. 

Symptoms and Signs 

Usually manifests as meningitis with headache, mental status changes, and 
cranial nerve palsies, but usually also involves brain parenchyma, so there 
may be other focal neurological signs and symptoms. 
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FIGURE 22-7. Brain MRI of a patient with HIV dementia showing bilateral T 2 bright 
white matter changes. 


(Reproduced, with permission, from Aminoff MJ, Greenberg DA, Simon RR Clinical Neurol¬ 
ogy , 6th ed. New York: McGraw-Hill, 2005: 58.) 



Immunocompromised patients 
with meningitis may lack the 


Obvious meningeal signs may be lacking because of a lack of inflamma¬ 
tory response in the immunosuppressed. 

Differential Diagnosis 

TB meningitis, bacterial meningitis, viral encephalitis, meningitis caused by 
other fungi, other CNS opportunisitic infections. 


typical meningitic signs and 
symptoms seen in 
immunocompetent patients 
with meningitis. 



CSF cryptococcal antigen titers 
are useful for monitoring 
treatment response, and 
should 1 with successful 
treatment Serum titers are 
not useful. 


Diagnosis 

Cryptococcal antigen in the CSF is sensitive and specific for detecting the 
organism's polysaccharide capsule. 

CSF often shows a lymphocytic pleocytosis, high protein, low glucose, el¬ 
evated opening pressure, but changes may be mild or absent due to the 
patient's immunosuppression. 

Brain imaging may show hydrocephalus and parenchymal nodules (cryp- 
tococcomas). 

Treatment 

Two weeks of amphotericin B plus flucytosine, followed by fluconazole 
until immune reconstitution. 

In patients with an opening pressure >25 cm water, daily lumbar punc¬ 
tures are recommended to relieve the pressure, as long as brain imaging 
does not raise concern for impending herniation. 

A temporary lumbar drain may be used instead of daily spinal taps; intra¬ 
ventricular shunting is sometimes used in cases of obstructive hydrocepha¬ 
lus. 
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Complications 

T intracranial pressure can be severe and fatal. 

CNS Lymphoma 

Caused by Epstein-Barr virus (EBV) infection of B lymphocytes. 

■ Occurs with CD4 counts < 100. 

Symptoms 

Focal neurological deficits, mental status changes. 

Differential Diagnosis 

The biggest consideration is CNS toxoplasmosis. Frequently, patients with a 
compatible presentation are treated for toxoplasmosis, and if there is no im¬ 
provement within 2 weeks, strong consideration is given to a lymphoma diag¬ 
nosis. 

Diagnosis 

Brain MRI will typically demonstrate a unifocal ring-enhancing lesion, al¬ 
though it can be multifocal (see Figure 22-8). 

CSF EBV PCR has high sensitivity and specificity for the diagnosis of 
CNS lymphoma in HIV patients, but not in HIV-negative patients. 
Malignant cells may also be present in CSF. 

Treatment 

Cranial radiotherapy and methotrexate. 

Prognosis 

Median survival < 6 months. 



Serial lumbar punctures can 
be lifesaving in patients with 
cryptococcal meningitis. 


CNS Toxoplasmosis 

Infection caused by Toxoplasma gondii , a small intracellular parasite. 
Occurs with CD4 counts < 100. Congenital forms also occur, usually 
causing periventricular calcification. 

Symptoms 

Focal neurological deficits and mental status changes. 

Differential Diagnosis 

The biggest consideration is CNS lymphoma; frequently, patients with a com¬ 
patible presentation are treated for toxoplasmosis, and if there is no improve¬ 
ment within 2 weeks, strong consideration is given to a lymphoma diagnosis. 

Diagnosis 

Brain MRI typically demonstrates multifocal ring-enhancing lesions, al¬ 
though can be unifocal (see Figure 22-9). 

Single photon emission computed tomography (SPECT) and positron 
emission tomography (PET) imaging and toxoplasma serologies may help 
differentiate CNS toxoplasmosis from CNS lymphoma. 
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FIGURE 22-8. Brain A/IRI of a patient with CNS lymphoma demonstrating multifocal 
gadolinium enhancing lesions. 

(Reproduced, with permission, from Kantarjian HM, Wolff RA, Roller CA [eds]. MD Anderson 
Manual of Medical Oncology. New York: McGraw-Hill, 2006: Fig. 30-8.) 


Treatment 

Pyrimethamine, sulfadiazine, and folinic acid. 

Prognosis 

Rapid response to proper treatment. 


CMV Encephalitis 

Occurs with CD4 counts < 50. 

Symptoms: Rapidly progressive mental status changes. CMV can also 
cause myeloradiculitis and retinopathy. 

Differential diagnosis: HIV dementia tends to evolve much more slowly. 
Diagnosis: CMV PCR in the CSF is very sensitive and specific. 
Treatment: Ganciclovir and/or foscarnet. 

Prognosis: Poor. 


PA/IL 

Caused by reactivation of latent JC virus. 

CD4 counts < 200. Can also occur in cancer patients (especially leukemia 
and lymphoma), and in patients who have been immunosuppressed for or¬ 
gan transplants. Recently associated with immunomodulatory monoclonal 
antibodies, such as natalizumab and rituximab. 
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FIGURE 22-9. Brain MRI of a patient with CNS toxoplasmosis demonstrating multifocal ring-enhancing lesions. 

(Courtesy of Clifford Eskey, Dartmouth Hitchcock Medical Center, Hanover, NH. Reproduced, with permission, from Kasper 
DL, Braunwald E, Fauci AS, et al. Harrisons Principles of Internal Medicine , 16th ed. New York: McGraw-Hill, 2005: 1245.) 


Symptoms: Highly variable depending on the parts of the brain that are af¬ 
fected: personality change, cognitive decline, hemiparesis or hemisensory 
deficits, visual field cuts or cortical blindness, aphasias, brain stem and cer¬ 
ebellar symptoms. 

Diagnosis: Brain MRI reveals multifocal, nonenhancing white matter le¬ 
sions. 

Treatment: Reversal of immunosuppression; in AIDS patients this is ac¬ 
complished by introducing HAART. 

Prognosis: Usually fatal; those who survive are left with permanent, severe 
neurological injury. 



Immune Reconstitution Inflammatory Syndrome (IRIS) 

IRIS occurs when effective HAART is initiated and restored immune sys¬ 
tem reacts vigorously to the presence of an opportunistic infection, causing 
inflammatory injury. 

Paradoxical clinical deterioration in the setting of T CD4 count and >1 
HIV viral load. 

Can occur in patients with cryptococcal meningitis or PML, or even in 
patients without overt opportunistic infection, presumably in response to 
subclinical opportunistic infection or to HIV itself. 

Treatment: Supportive; steroids sometimes used in life-threatening IRIS. 
Prognosis: Poor in short term but good if the patient survives acute illness. 


HTLV-1 

Also known as tropical spastic paraparesis or HAM/TSP. 

Presentation: Progressive myelopathic signs and symptoms. 

Incidence: Endemic to Caribbean and Japan, transmitted sexually or by 
blood. 

Diagnosis: Serology useful in patients from nonendemic areas, but not in 
patients from endemic areas because they are likely to have asymptomic 
HTLV and an alternative explanation for the myelopathy. 

Treatment: Only symptomatic and supportive therapies available. 
Complications: Can also cause T-cell leukemia. 
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HERPES SIMPLEX ENCEPHALITIS 



• A 48-year-old female presents with an episode of sudden staring, turning 

I her head to the right, smacking her lips, and then a generalized tonic-clonic 
type of movement where her body goes stiff and then there is a back-and- 
forth movement of her arms. This episode lasted about three minutes. She does 
not recall anything that happened prior to or during the event and remained con¬ 
fused 20 minutes later. Her friend says that she had not been recently ill, she'd 
had no recent injuries, but she had been "stressed out." They say that she had 
been having "zoning out" spells for a few days prior to this event. Past history is 
remarkable for hypothyroidism. She is currently taking synthroid and has no 
known drug allergies. 

CT scan shows a poorly circumscribed, hypointense, left temporal lobe lesion 
with small foci of hemorrhage and minimal surrounding edema. 

The most likely diagnosis is HSV encephalitis. The subacute onset with a poorly 
circumscribed, unilateral temporal lobe lesion with some edema is concerning for 
HSV encephalitis. 


Caused by herpes simplex virus type 1, except in neonates, where it is associ¬ 
ated with maternal genital HSV type 2. 

Symptoms/Exam 

Presents with mental status and behavioral changes, as with any encephal¬ 
opathy or encephalitis. 

Often a prodromal viral-like illness including fever, general malaise, head¬ 
ache, and neck stiffness. 

Because organism has predisposition to temporal lobes, patients often have 
profound memory loss and seizures. 

There may be olfactory and gustatory hallucinations. 

Focal neurological signs including motor signs and cranial neuropathies. 

Diagnosis 

CSF examination: Since this infection causes hemorrhagic encephalitis, 
the presence of nonclearing (atraumatic) red blood cells strongly suggests 
the diagnosis in the proper clinical setting; predominantly lymphocytic 
pleocytosis is nonspecific. 

HSV PCR of CSF has high sensitivity and specificity and is diagnostic test 
of choice. 

Brain MRI will typically show T2 bright changes and edema in temporal, 
cingulate, and orbitofrontal lobes (see Figure 22-10). 
Electroencephalogram (EEG) may show temporal spikes or periodic later- 
alized epileptiform discharges. 

Treatment 

Intravenous acyclovir should be started immediately in any patient with a 
compatible clinical presentation, and continued for 14-21 days if diagnosis 
confirmed. 
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figure 22-10. Brain MRI of a patient with herpes simplex encephalitis demonstrating extensive involvement of the left 
temporal lobe and insular cortex. 


(Reproduced, with permission, from Ropper AH, Brown RH. Adams and Victors Principles of Neurology , 8th ed. New York: 
McGraw-Hill, 2005: 639.) 


Complications 

Survivors frequently have severe problems with forming new memories, per¬ 
sistent neurocognitive deficits, and seizures. 

Prognosis 

Fifty percent severe morbidity or mortality, especially if treatment is delayed. 


WEST NILE ENCEPHALITIS 


Clinical Manifestations 



Acyclovir must be started in 
any patient with possible viral 
encephalitis , and continued 
until herpes encephalitis is 
excluded. 


Presents, as with any encephalopathy or encephalitis, with mental status 
and behavioral changes. 

Often a prodromal viral-like illness including fever, general malaise, head¬ 
ache, neck stiffness. 

West Nile can also cause a flaccid paralysis, similar to poliomyelitis. West 
Nile paralysis and West Nile encephalitis may or may not occur together 
in the same patient. 


Diagnosis 

Positive West Nile serology and a compatible clinical presentation. 
CSF examination: Nonspecific lymphocytic pleocytosis. 


Treatment 

Supportive. 


Prognosis 

Mortality low, but persistent deficits common. 
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SUBACUTE SCLEROSING PANENCEPHALITIS 


Rare complication of measles, usually in young children, now even more 
rare because of measles vaccination. 

Presentation: Gradually worsening cognitive decline, often first manifest¬ 
ing as poor school performance, progressing to behavioral problems, sei¬ 
zures, motor manifestations, coma, death usually 1-3 years after onset. 


POLIOMYELITIS 



Infection of lower motor neurons by an enterovirus, transmitted by fecal- 
oral route. 

Extremely rare in United States because of widespread use of polio vac¬ 
cine, but historically was common cause of paralysis of one or more ex¬ 
tremities, and still occurs in underdeveloped countries. 

Symptoms 

Mild flulike illness; myalgias; aseptic meningitis, which usually resolves 
with no further problems. 

Paralytic poliomyelitis: Rapid limb and bulbar weakness; most patients re¬ 
cover completely, but some have residual weakness and atrophy of one or 
more extremities. 

Diagnosis 

Serological testing. 

Viral isolation from stool. 

Virus is rarely, if ever, isolated from CSF. 

Treatment 

Supportive/symptomatic only. 

Prognosis 

Mortality rate: 5-10%. 


RABIES 


Caused by rhabdovirus. 

Clinical Manifestations 

Transmitted by bite of rabid animal, most commonly a bat, but found in 
any mammal, including dogs, raccoons, and skunks. The patient may not 
even realize he or she was bitten, especially if it was by a bat. 

Prolonged incubation period, usually 20-60 days, from time of bite to on¬ 
set of rabies symptoms. During this time, virus spreads along peripheral 
nerves from site of inoculation into central nervous system. 

Prodromal symptoms last a few days and include fever, chills, malaise, fa¬ 
tigue, insomnia, anorexia, headache, anxiety, irritability. About one-half 
develop pain, paresthesias, or pruritus at or close to bite site, which may 
reflect infection of dorsal root ganglia. 

Encephalitic (furious) rabies: 

Affects about 80%. 


386 





This is classic/stereotypical form, in which patients have episodes of hy- 
perexcitability alternating with periods of relative lucidity. 

They may have aggressive behavior, confusion, hallucinations, and sei¬ 
zures. 

Autonomic dysfunction is common and includes hypersalivation, sweat¬ 
ing, and piloerection. Fever may occur. 

About one-half develop hydrophobia. This is not truly fear of water, but 
rather avoidance of swallowing, because they have painful spasms and 
difficulty swallowing. On attempts to swallow, they experience contrac¬ 
tions of the diaphragm and other inspiratory muscles, which last for 
5-15 seconds. Subsequently, sight, sound, or even mention of water (or 
of any liquids) may trigger the spasms. A draft of air on the skin may 
have the same effect (aerophobia). 

The disease progresses through paralysis, coma, multisystem organ fail¬ 
ure, death. 

Paralytic (flaccid) rabies: 

■ Affects about 20%. 

Flaccid muscle weakness develops early in course of disease, usually 
beginning in bitten extremity and spreading to other extremities and fa¬ 
cial muscles. 

Sphincter involvement, pain, and sensory disturbances also occur. 
Hydrophobia is uncommon, although bulbar and respiratory muscles 
eventually involved. 

Patients with paralytic rabies usually survive longer than those with the 
encephalitic form. 

Differential Diagnosis 

Often misdiagnosed as psychiatric or laryngopharyngeal disorder. 
Pseudorabies or rabies hysteria has been reported, usually due to fear of 
rabies after an animal bite. 

Other viral encephalitides may have similar signs and symptoms, but gen¬ 
erally without hydrophobic spasms. 

Rabies has been misdiagnosed as Creutzfeldt-Jakob disease. 

Tetanus can cause laryngospasm along with spasm and rigidity of diffuse 
muscles, but usually not associated with encephalopathy. 

Paralytic rabies has been misdiagnosed as Guillain-Barre; bladder dysfunc¬ 
tion and fever are more common in rabies. 

Diagnosis 

Rabies virus RNA can be detected by PCR from brain, saliva, and CSF. 
Antirabies antibodies are usually not present until 10 days after symptom 
onset, by which time death may occur. 

Rabies virus can occasionally be cultured from saliva or CSF. 

Rabies antigen may be detected in skin biopsies from site of exposure or 
from nape of the neck. 

Treatment 

After clinical symptoms emerge, supportive only. 

Postexposure prophylaxis (PEP) can prevent onset of clinical rabies and 
subsequent death. PEP includes both active and passive immunization. 
Five doses of rabies vaccine are given in the deltoid or anterolateral thigh, 
with first dose as soon as possible after exposure, and subsequent doses on 
days 3, 7, 14, and 28 after the first dose. Passive immunization with hu¬ 
man rabies immunoglobulin is given to provide protection before active 
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Because rabies is fatal if not 
treated until after clinical 
symptoms start, PEP should 
be initiated in any patient with 
an animal bite and continued 
until rabies is definitively 
excluded. 


immunity develops. It should be given at same time as first dose of active 
vaccine, but can be given within 7 days of that dose. After local wound 
care, the wound should be infiltrated with the immunoglobulin and the 
remainder of the dose given in the gluteal muscle. 

Prognosis 

Uniformly fatal after symptom onset. 


VARICELLA-ZOSTER 


Also known as “shingles.” 

Presentation 



Severe dermatomal pain 
without rash often heralds 
onset of shingles. 


Vesicular rash in a dermatomal pattern, usually on one side of body along 
the course of one or more cutaneous nerves (Figure 22-11); frequently 
painful or pruritic, rash may follow onset of pain by a few days. 
Spontaneous reactivation of latent varicella-zoster virus, which, after an 
initial infection usually as a child (chickenpox), lies dormant in dorsal root 
ganglia of spinal nerves or fifth cranial nerve. 

Incidence 

Increases with age and immunosuppression. 


Diagnosis 

Usually clinical, but can do Tzanck prep from a vesicle, which will show 
multinucleated giant cells and can be cultured or stained for virus. 


Treatment 

Acyclovir, valacyclovir, or famciclovir, started as soon as possible and no 
later than 3 days after onset of rash, shortens duration of illness and X inci¬ 
dence of postherpetic neuralgia. 

Steroids are sometimes used, but their benefit is unclear. 



FIGURE 22-11. Dermatomal herpes zoster rash. 

(Reproduced, with permission, from Halter JB et al. Hazzard’s Geriatric Medicine and Geron¬ 
tology , 6th ed. New York: McGraw-Hill, 2009: Fig. 129-2.) 
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Complications 

Ophthalmic zoster can result in blindness. 

Postherpetic neuralgia: 

Persistent neuropathic pain in dermatome previously affected by shin- 

gl es - 

Symptomatic treatments with antiepileptic drugs, tricyclic antidepres¬ 
sants, or SNRIs may be useful, but condition is often severely painful 
and treatment resistant. 


LEPROSY 


Infection of peripheral nerves by Mycobacterium leprae. 

Transmitted person-to-person, usually by prolonged direct contact. 

Symptoms 

Paroxysmal neuralgic pain initially; numbness later. 

Diagnosis 

Skin or nerve biopsy usually reveals presence of acid-fast bacilli. 
Serological and PCR-based tests are available. 

EMG/NCV reveals mixed axonal-demyelinating neuropathy. 

Treatment 

Triple therapy with dapsone, rifampin, and clofazimine for up to 2 years. 


LEProsy 

Loss of sensation of 
affected skin/Loss of 
function (paralysis) 
Enlargement of affected 
superficial nerves 
(tender too) 

Positive identification 
of M. leprae under 
microscope 


NEURO-LYME DISEASE 


Borrelia burgdorferi transmitted by bite of Ixodes tick, also known as deer 
tick. Ticks are tiny, ranging in size from the period at the end of this sen¬ 
tence to a sesame seed, depending on phase of life cycle. 

Dog ticks are much larger and do not transmit Lyme disease, but are often 
reported by patients who are concerned they have Lyme disease; an astute 
doctor should not take this as evidence of Lyme disease. 

Lyme disease is markedly overdiagnosed in this country, especially in 
nonendemic areas. Ixodes ticks and Borrelia burgdorferi are found in the 
Northeast, mid-Atlantic, and upper Midwest, and not in the Southwest. 
Other Borrelia species can cause Lyme disease in Europe and Asia. Trans¬ 
mission usually occurs in late spring or summer. 

Clinical Manifestations 

Lyme disease causes wide variety of symptoms. Erythema migrans rash oc¬ 
curs at time of initial infection, looks like a bulks eye, with a pale center, 
surrounded by a red ring (see Ligure 22-12). Rash expands in diameter 
over several days before resolving. 

After organism has disseminated, patients sometimes develop numerous 
small bullVeye rashes. 

Migratory myalgias, arthralgias, fatigue, and general malaise are common. 
Most common neurological involvement is facial palsy, sometimes bilater¬ 
ally. Other cranial nerve palsies may also be seen. 

Headache and asceptic meningitis also common. 
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figure 22-12. Erythema migrans. 


(Also see Color Plate.) This pathognomonic enlarging rash of Lyme’s disease forms at the site 
of the tick bite and consists of an outer ring where spirochetes can be found, an inner ring of 
clearing, and sometimes an area of central erythema as well. (Courtesy of Timothy Hinman, 
MD. Reproduced, with permission, from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency 
Medicine , 2nd ed. New York: McGraw-Hill, 2002: 399.) 



The erythema migrans rash of 
Lyme disease is often missed 
and resolves in 3-4 weeks 
even without treatment 



CNS Lyme disease should be 
diagnosed and treated only in 
patients with appropriate CSF 
test results; performed in a 
reliable laboratory. 


Although neuro-Lyme disease can mimick multiple sclerosis, this is rare, 
and most patients who are diagnosed with MS-like Lyme disease actually 
have MS. 

Diagnosis 

As with any condition, history trumps all else, and description of appro¬ 
priate rash, together with exposure to a tick environment, should prompt 
treatment. However, many patients are concerned about Lyme disease, 
and will describe a rash that may not be typical of erythema migrans. Pa¬ 
tients also may not see the rash. 

If pretest probability is intermediate, serum enzyme-linked immunosorbent 
assay (ELISA) is used for screening (high sensitivity, low specificity), and 
diagnosis is confirmed with Western blot (lower sensitivity, but high speci¬ 
ficity). Western blot must be performed and interpreted by standardized 
and validated Centers for Disease Control and Prevention (CDC) proto¬ 
cols and criteria; a number of laboratories around the country use non- 
validated standards that result in a high false positive rate and results from 
these laboratories should not be relied upon. Immunoglobulin M (IgM) 
Western blot should be used to make a diagnosis only in the acute setting; 
if the patient is believed to have contracted Lyme disease > 1 month be¬ 
fore testing, then only the IgG Western blot result is valid. 

If serum is negative, then patient cannot have neuroborreliosis and CSF 
antibodies need not be tested. If serum is positive and there is clinical 
concern for neurological involvement, then CSF Western blot should be 
tested. A CSF lymphocytic pleocytosis, elevated protein, and normal glu¬ 
cose should also be present in a patient with active neuro-Fyme disease. 

If pretest probability is low (nonspecific complaints with no objective find¬ 
ings), serologic testing is not indicated and patients should not be treated 
because positive test results will likely be false positives. 
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PCR testing in plasma is sensitive but no guidelines exist for its use, and 
PCR testing of the CSF is not useful. 

Treatment 

Oral doxycycline is effective for non-neurological Lyme disease and prob¬ 
ably for Lyme meningitis and facial nerve palsies; IV ceftriaxone is needed 
for more severe CNS involvement. 

The most common cause of apparent antibiotic failure in Lyme disease is 
misdiagnosis. 

Prevention includes use of insect repellent with DTT and careful exami¬ 
nation and washing of body after exposure to tick environment, because 
transmission requires > 24 hours of tick attachment. 



It is clear that additional or 
prolonged courses of 
antibiotics provide no 
compelling sustained benefit 
for Lyme disease and carry 
significant risk. 


Complications 

Following confirmed and appropriately treated Lyme disease, some patients 
develop a poorly defined syndrome of subjective complaints, including de¬ 
pression, memory and concentration problems, myalgias, and fatigue. These 
patients do not benefit from repeated or prolonged antibiotics. 


NEUROSYPHILIS 


Treponema pallidum is sexually transmitted and causes a wide variety of symp¬ 
toms. 


Clinical Manifestations 


Neurological involvement occurs during tertiary syphilis, usually months 
to years after initial infection. 

Often asymptomatic. Chronic meningitis is the most common neurologi¬ 
cal manifestation, in up to 25% of cases. 

Focal symptoms and signs may occur due to granuloma or “gumma” for¬ 
mation. 

Stroke may occur secondary to vasculitic involvement. 

“Tabes dorsalis” refers to involvement of dorsal columns with loss of pro¬ 
prioception and vibration sensation, which can —» severe gait disturbance 
and/or incoordination. 

Argyll Robertson pupil may be seen (irregular, small pupil that accommo¬ 
dates but does not respond to light). 



Argyll Robertson pupil is like a 
prostitute: it will 
accommodate, but not react 
Common sign in syphilis, often 
carried by prostitutes. 


Diagnosis 

CSF exam demonstrates lymphocytic pleocytosis (usually mild), elevated 
protein, and positive Venereal Disease Research Laboratory test (VDRL). 
Serum VDRL and rapid plasma reagin (RPR) are nontreponemal tests that 
are nonspecific, but useful for screening. Fluorescent treponemal antibody 
absorption test (FTA-ABS) is used to confirm positive VDRL or RPR. 

CSF VDRL is specific but not sensitive for neurosyphilis. 

Positive serum FTA-ABS and positive CSF VDRL is sufficient to diagnose 
neurosyphilis. A patient with positive serology and neurological signs and 
symptoms should be treated for presumed neurosyphilis, especially if there 
is a CSF pleocytosis, even if CSF VDRL is negative. 
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Treatment 


Penicillin G 4 million units IV every 4 hours for 10-14 days. 

Monitor CSF at 6 weeks and 3, 6, 12, and 24 months. VDRL titer should 
si at least fourfold within 9 months of treatment. If clinical signs or symp¬ 
toms persist or recur, or titer does not i fourfold, patient should be treated 
again for presumed treatment failure or reinfection. 



PRION-RELATED DISEASES 


• A 40-year-old man developed progressive worsening of anxiety and de- 
pressed mood with auditory and visual hallucinations. Neurological exami¬ 
nation demonstrates bilateral cerebellar symptoms. His clinical status pro¬ 
gressively deteriorated over the next 13 months with decreased cognitive function 
with some chorea followed by myoclonus. What is the diagnosis? 

Creutzfeldt-Jakob disease (CJD). The classic or sporadic CJD is a rapidly pro¬ 
gressive multifocal dementia, usually with myoclonus. The onset usually occurs 
between the ages of 45 and 75, with the peak onset between 60 and 65. Around 
70% of patients die within 6 months of onset. Prodromal symptoms include fa¬ 
tigue, insomnia, depression, weight loss, and headaches, but mental deteriora¬ 
tion and myoclonus frequently present with some extrapyramidal signs, cerebellar 
ataxia, and cortical blindness. The most remarkable neuropathological feature of 
CJD is the PrP protein abnormality and the CSF finding of 14-3-3 protein in the 
CSF, as well as at times diffusion-weighted imaging demonstrating diffusion re¬ 
striction either in the cortical ribbon or in bilateral thalamic areas. 


Caused by an infectious protein with no nucleic acid component. 
Creutzfeldt-Jakob disease occurs sporadically, but has been transmitted iat- 
rogenically via corneal transplants, human growth hormone, and neuro¬ 
surgical instruments; such instruments can only be decontaminated with 
autoclaving or bleach. 

Clinical Manifestations 

The hallmark of most prion disese is rapidly progressive dementia. 

Also motor manifestions, including both pyramidal and extrapyramidal 
signs and symptoms. 

Startle myoclonus common; often does not appear until late in disease 
course. 

Differential Diagnosis 

Reversible causes of encephalopathy should be excluded. 

CJD can sometimes be confused for other types of dementia, such as fron¬ 
totemporal dementias, and dementia with Lewy bodies disease. 

Diagnosis 

Pathology: Demonstrates spongiform encephalopathy with extensive vacu¬ 
olization especially of cortex and deep gray matter; special cautions must 
be taken to prevent transmission when brain biopsy is done on any patient 
with suspected prion disease. 
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Brain MRI will typically show T T2 signal in caudate, putamen, cortex, 
and thalamus (see Figure 22-13). 

EEG frequently demonstrates periodic triphasic complexes, and evolves 
over time into diffuse slowing. 

CSF examination: may have nonspecific changes; 14-3-3 protein has been 
associated with prion disease but is neither sensitive nor specific. 

Treatment 

Supportive only. 

Prognosis 

Uniformly fatal, with death usually within 12 months. 


Variant Creutzfeldt-Jakob Disease and Bovine Spongiform Encephalopathy 

Form of prion disease transmitted to humans via consumption of infected 
beef (mad cow disease). 

Age of onset usually younger than in sporadic CJD. Psychiatric manifesta¬ 
tions typically precede neurologic manifestations, and patients are usually 
initially thought to have primary psychiatric disorder. 

Neurological symptoms develop about 6 months after psychiatric onset 
and include dementia, akinetic mutism, painful sensory symptoms, ataxia, 
and involuntary movements. 

EEGs show nonspecific slowing and do not show typical triphasic com¬ 
plexes of sporadic CJD. 

Brain MRI usually demostrates T2 bright signal in bilateral pulvinar. 




figure 22 - 13 . Typical brain IV 1 RI findings of a patient with Creutzfeldt-Jakob disease demonstrating T 2 and DWI signal 
changes in the basal ganglia and cortical ribbon. 


(Reproduced, with permission, from Ropper AH, Brown RH. Adams and Victors Principles of Neurology , 8th ed. New York: 
McGraw-Hill, 2005: 655.) 
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NEUROMUSCULAR DISEASE 


MOLECULAR ANATOMY AND PHYSIOLOGY 



Peripheral Nerves 

Peripheral nerves are classified by diameter and myelination (Tables 23-1 
and 23-2). 


Larger fibers are faster. 

Myelinated fibers are faster (saltatory conduction between nodes of Ranvier). 
Motor fibers are larger, more heavily myelinated. 

Nociceptive and autonomic fibers are smaller, thinly myelinated. 
Different sensory receptors have different functions: 

Pacinian corpuscles: Deep pressure, touch, high-frequency vibration. 
Meissner's corpuscles: Light touch. 

Merkel's discs: Low-frequency vibration, light touch. 

Ruffini endings: Skin stretch and movement along skin. 

Free nerve endings: Temperature, pressure, pain. 


Neuromuscular Junction (NMJ) 

Key features of the NMJ are illustrated in Figure 23-1. 

Motor axon depolarization opens P/Q-type voltage-gated calcium channel 
(VGCC), —> influx of Ca 2+ . 

Ca 2+ mediates synaptic vesicle binding, release of acetylcholine (ACh). 
ACh binds to ACh receptors at the muscle fiber end plate —» muscle mem¬ 
brane depolarization. 

Acetylcholinesterase (AchE) degrades ACh into acetyl-CoA and choline. 


Muscle 

Muscle consists of: 

Myofibers: Syncytial cells spanning the length of the muscle, containing 
myofilaments of actin and myosin. Connective tissue around myofibers is 

endomysium. 

Myofibers bundled in fascicles, surrounded by perimysium. 

Hundreds of fascicles make up a muscle, surrounded by epimysium. 
Myofibers are extrafusal or intrafusal: Extrafusal fibers: Contraction 
across joints. Type I : Slow-twitch, fatigue resistant, naturally darker, 
low in glycogen, high in oxidative enzymes. High in acid-stable ade¬ 
nosine triphosphatase (ATPase) (stains at pH 4.2). Type II: Fast-twitch, 
more glycogen and myophosphorylase. High in alkaline-stable ATPase 
(stains at pH 9.4). Intrafusal fibers: Myofibers within muscle spindle 


table 23 - 1 . Classification and Myelination of Motor Nerves 


To skeletal muscle ( extrafusal ) 

Larger 

More myelin 

To skeletal muscle ( intrafusal ) 


| 

Preganglionic autonomic fibers y 


T 

Postganglionic autonomic 

Smaller 

Less myelin 
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table 23 - 2 . Classification and Myelination of Sensory Nerves 


Muscle spindle afferents 

Larger 

More myelin 

Golgi tendon organs 




Touch 




Pressure 




Vibration 





Pain and temperature 

Smaller 

Less myelin 


or Golgi tendon organ. Coupled with sensory stretch/tension recep¬ 
tors. Involved in stretch reflexes and maintenance of tone (Figure 
23-2). 


DISORDERS OF ROOTS, PLEXUS, AND NERVE 


Approach to Neuropathies 

A suggested scheme for categorizing neuropathies is shown in Table 23-3. 


Distal Symmetric Sensorimotor Polyneuropathies 


♦ A 73-year-old man presents with several years of gradual, symmetric numb¬ 
ness and tingling that started in his toes. The numbness now reaches about 
halfway up his foreleg. What feature of the exam would most convincingly 
show that his problem is peripheral, not central? 

Diminished or absent ankle reflexes. Though this presentation is most likely a 
distal symmetric polyneuropathy, this patient's symptoms could conceivably be 
related to a central problem (e.g., dorsal column dysfunction due to B 12 defi¬ 
ciency). 



Slow, symmetric, distal onset of paresthesias, hypesthesias. 
Length-dependent symptoms, begin in feet. (Early hand involvement sug¬ 
gests non-length-dependent or CNS problem.) 

Most common category of polyneuropathy. 

Differential Diagnosis 

Diabetes (~ 30%), alcohol (~ 30%), idiopathic (~30%), amyloidosis, B 12 defi¬ 
ciency, B } deficiency, confluent vasculitis (onset usually multifocal). 

Investigations 

Extent of investigation depends on index of suspicion. 

Electromyography (EMG)/nerve conduction studies (NCS) usually just 
confirmatory. 
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Release site 



Nerve 

terminal 


End plate 


Muscle 


figure 23-1. Overview of the neuromuscular junction. 

ACh, acetylcholine. JF, junctional folds. V, vesicle. M, mitochondrion. (Reproduced, with 
permission, from Morgan GE, Mikhail MS, Murray MJ. Clinical Anesthesiology , 4th ed. New 
York: McGraw-Hill, 2006: Fig. 9-1.) 


“Straightforward” (onset > 50, starts in feet, symmetric, slowly progressive, 
mild distal weakness): 

Fasting blood sugar or HbA lc . 

Vitamin B 12 levels. 

Thyroid function tests. 

Serum protein electrophoresis (SPEP) and immunofixation. 

Not straightforward (age < 50, somewhat asymmetric onset, diffuse or prox¬ 
imal involvement, prominent weakness): 

All the above, plus: Creatinine; erythrocyte sedimentation rate (ESR), 
antinuclear antibody (ANA), rheumatoid factor (RF); HIV testing; liver 
function tests (LFTs). If abnormal, hepatitis B and C serologies; con¬ 
sider anti-ssA (Ro), anti-ssB (La) antibodies. 



FIGURE 23-2. Tendon reflex arc. 


(Reproduced, with permission, from Ganong WF. Review of Medical Physiology , 22nd ed. New 
York: McGraw-Hill, 2005: 134.) 
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TABLE 23-3. Differential Diagnosis of Neuropathies 


Distal Symmetric Sensory 

and Motor 

Multifocal Motor 

and Sensory 

Sensory Neuronopathy/ 

Ganglionopathy 

Diabetes 

Immune-mediated 

Sjogren's syndrome 

Al co h o I/d r u gs/toxi n s 

Vasculitis 

Vitamin E, B 6 deficiency/excess 

Idiopathic 

Brachial neuritis 

Paraneoplastic (anti-Hu, rarely anti-CV2) 

Paraprotein-related 

Sarcoidosis 

Toxic (cisplatin, etoposide, nucleoside 

Amyloidosis 

CIDP/MMN 

analogues) 

Vitamin B 12 , vitamin E, thiamine 

Confluent vasculitis 

Diffuse motor and sensory 3 

AIDP, CIDP 

Osteosclerotic myeloma 

Drugs (amiodarone, gold, 

Infectious 

Lyme disease 

HIV-associated CMV 

Leprosy 

Herpes zoster 

Infiltrative 

Diabetic amyotrophy 

Frequent/prominent autonomic involvement 

Diabetic neuropathies 

AIDP/CIDP 

Amyloidosis 

HSAN 

Porphyria 

perhexilene) 

HIV-related autonomic neuropathy 

Inherited (SMA, CMT, KD, FALS) 
Acute intermittent porphyria 

Acute arsenic diphtheria 

Amyloidosis 

Lymphomatous infiltration 

Hereditary 

CMTX/HNPP 

Idiopathic pandysautonomia 


a Consider NMJ, muscle disorder. 

AIDP, acute inflammatory demyelinating polyneuropathy; CIDP, chronic inflammatory demyelinating polyneuropathy; CMT, Charcot- 
Marie-Tooth disease; CMTX, Charcot-Marie-Tooth disease, X-linked; CMV, cytomegalovirus; FALS, familial amyotrophic lateral scle¬ 
rosis; HIV, human immunodeficiency virus; HNPP, hereditary neuropathy with liability to pressure; HSAN, hereditary sensory and 
autonomic neuropathy; KD, Kennedy's disease; MMN, multifocal motor neuropathy; SMA, spinal muscular atrophy. 


Diffuse Motor and Sensory Neuropathies 

Symptoms and Signs 

Weakness and hyporeflexia with little or no sensory disturbance. 

Weakness is roughly symmetric. 

Consider category whenever onset rapid or weakness prominent/proximal. 

Differential Diagnosis 

Acute or chronic inflammatory demyelinating polyneuropathy (AIDP/ 
CIDP). 

Osteosclerotic myeloma. 

Drugs (amiodarone, gold, perhexilene). 

Inherited (Charcot-Marie-Tooth disease [CMT], spinal muscular atrophy 
[SMA], Kennedy's disease, familial amyotrophic lateral sclerosis [FATS]), 
acute intermittent porphyria, diphtheria. 

Investigations 

As in distal symmetric sensory neuropathies, plus: 

Consider cerebrospinal fluid (CSF) cells and protein. 

EMG/NCS helpful in documenting demyelination. 
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Multifocal Motor and Sensory Neuropathies 

Symptoms and Signs 

Asymmetric weakness and sensory loss in named nerves/portions of plexus. 
Consider this category in patients with a new mononeuropathy. 

Differential Diagnosis 

Immune-mediated: 

Vasculitis 
Brachial neuritis 
Sarcoidosis 

Multifocal CIDP, multifocal motor neuropathy 
Infectious: 

Lyme disease 

HIV-associated cytomegalovirus (CMV) 

Leprosy 
Herpes zoster 
Infiltrative: 

Diabetic amyotrophy 

Amyloidosis (also causes length-dependent small fiber neuropathy) 
Lymphomatous infiltration 

Investigations 

All of the above, plus: 

Lyme antibodies. 

Anti-neutrophil cytoplasmic antibody (ANCA), cryoglobulins. 

If HIV positive, check for CMV antigenemia. 

Chest x-ray (sarcoidosis). 

CSF cells and protein. 

EMG/NCS can confirm a multifocal/asymmetric process. 

Nerve biopsy helpful when vasculitis or amyloidosis suspected. 


Sensory Neuronopathies 

Profound loss of proprioception —> pseudoathetosis, sensory drift. 

Disease of the sensory cell body: neuronopathy or ganglionopathy. 
Consider when sensory disturbance is non-length-dependent, with promi¬ 
nent ataxia and no weakness. 

Relatively rare. 

Differential Diagnosis 

Sjogren's syndrome, vitamin E deficiency, vitamin B 6 deficiency or excess, 
paraneoplastic (anti-Hu, rarely anti-CV2), toxic (cisplatin, etoposide, nucleo¬ 
side analogues). 

Investigations 

As for multifocal neuropathies, plus: 

Vitamin E levels. 

Vitamin B 6 levels. 

Anti-ssA (Ro) and anti-ssB (La) antibodies. 

Consider anti-Hu antibodies and a search for malignancy. 
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Neuropathies that Commonly Have Autonomic Involvement 

Ask about: 

Cardiovascular (resting tachycardia, orthostasis, exercise intolerance). 
Gastrointestinal (gastroparesis, constipation, diarrhea). 

Genitourinary (recurrent urinary tract infection, erectile dysfunction, 
incontinence/nocturia/urgency/hesitancy). 

Skin (mottling/discoloration, sudomotor dysfunction). 

Visual (blurring, impaired night vision). 

Other (impaired thermoregulation). 

Differential Diagnosis 

Diabetes (very common, usually mild). 

AIDP/CIDP (common in AIDP, can be severe/life threatening). 
Amyloidosis (very common, can be severe). 

Hereditary sensory and autonomic neuropathy (rare). 

Porphyria. 

HIV-related autonomic neuropathy. 

Idiopathic pandysautonomia. 


Compressive/Traumatic Radiculopathies, Plexopathies, and Focal 
Neuropathies 

Cervical Radiculopathies 
Symptoms (Table 23-4) 

Pain in neck, shoulder, arm —often vague localization. 

Sensory disturbance: Hypesthesia, paresthesias in dermatomal distribution. 
Weakness: Myotomal. 

Reflexes reduced: Biceps, brachioradialis (C5 or C6), triceps (C7). 


Causes of 
neuropathy— 

I'M THAT DIM! 

Infectious: HIV, Lyme 
disease, hepatitis B 
and C 

Metabolic: Diabetes, 
hypothyroidism 
Traumatic: Entrapment, 
shear injury 

Hereditary: CMT, familial 
amyloid, porphyria 
Autoimmune: 
Connective tissue 
(Sjogren, SLE, RA), 
sarcoidosis, vasculitis, 
GBS 

Toxins: Heavy 
metals (lead, 
thallium, arsenic), 
chemotherapy 
Diet (Nutrition): B12, 
thiamine, alcohol 
Immunoglobulins: 
Monoclonal proteins, 
cryoglobulinemia, 1 
and 2 amyloidosis 
Malignancy: 
Compression, 
meningeal 
carcinomatosis, 
paraneoplastic 


Diagnosis 


Spurling’s sign: Neck extension and rotation toward symptomatic side re¬ 
produces radicular symptoms. 

EMG/NCS: NCS can help differentiate radiculopathy from plexopathy 
(sensory nerve action potentials [SNAPs] are preserved in radiculopathy). 
MRI or CT myelography. 

Most common cause is compression by disk protrusion, ligament hypertro¬ 
phy, spondylolisthesis. 


Treatment 

Mild radiculopathies do not require specific treatment. 
Approximately 80% recover within a month; 90% within 3 months. 
Physical therapy and exercise. 

Epidural steroid injections (ESIs). 



Upper Brachial Plexopathies 
Symptoms/Exam 

Weakness: C5-6-innervated muscles (deltoid, supra/infraspinatus, biceps, 
brachialis; very proximal injury: serratus anterior and/or rhomboids). 
Sensory disturbance: Shoulder and lateral arm. 
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table 23-4. Cervical Radiculopathies 


Root 

Weakness 

Sensory Disturbance 

C3/C4 

Rarely hemidiaphragm. 

Posterolateral scalp, behind the ear. 

C5 

Rhomboids, shoulder abduction, shoulder external rotation, elbow 

flexion. 

Shoulder, upper lateral arm. 

C6 

Shoulder abduction, shoulder external rotation, elbow flexion, 
forearm pronation, wrist extension, radial wrist flexion. 

Lateral forearm, digits 1 and 2. 

C7 

Forearm pronation, wrist flexion, finger extension. 

Digit 3, patient reports of pain/sensory 
abnormality in "the whole hand" common. 

C8/T1 

Finger abduction, thumb opposition, thumb abduction. 

Digits 4 and 5, medial forearm and arm. 


Causes 

Birth injury (Erb-Duchenne) due to traction of the head and neck away 
from the shoulder. 

Any injuries involving downward displacement of the shoulder/arm, and/ 
or lateral displacement of the head and neck. 

Treatment 

Physical therapy, prevention of contractures. 


Lower Brachial Plexopathies 
Symptoms/Exam 

Weakness of C8-T1-innervated muscles (the intrinsic hand muscles). 
Sensory disturbance of the medial arm, forearm, digits 4 and 5. 

Horner's syndrome if T1 root is affected. 

Clue to lower trunk lesion: Atrophy of thenar eminence with sensory loss 
in medial hand/fingers. 

Causes 

Klumpke's palsy: Birth injury due to forced abduction of the arm. 

Any trauma involving forced abduction of the arm. 

Open thoracotomy (lung surgery, cardiac surgery). 

Neurogenic thoracic outlet syndrome (nTOS): Compression by cervical 
rib or fibrous band between lateral process of C7 and first rib. 

Pancoast tumor (apical lung cancer). 

Treatment 

Decompression of nTOS. Physical therapy, prevention of contractures. 


Upper-Limb Focal Neuropathies 

Long thoracic nerve: 

Traumatic or as part of brachial neuritis. 
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Weakness of serratus anterior —» scapular winging. 

Treatment conservative; if winging is painful, can consider surgical 
scapula fixation. 

Axillary nerve: 

Usually traumatic or as part of brachial neuritis. 

Weakness: shoulder abduction/external rotation. 

Sensory disturbance: Lateral upper arm. 

Radial nerve: 

Usually traumatic/compressive. 

Weakness of elbow extension, wrist extension, supination, finger 
extension, and radial sensory loss, depending on location: Axilla 
(e.g., crutches): Weakness of all radial muscles, sensory loss in pos¬ 
terior arm/forearm/hand. Spiral groove of humerus (e.g., fracture, 
compression/"Saturday night palsy”): Spares elbow extension; sensory 
loss in posterior hand. Arcade of Frohse: Posterior interosseous nerve 
entrapment (see Figure 23-3). Wrist drop, finger drop, no sensory loss. 
Median nerve: 

Compression syndromes: Ligament of Struthers (fibrous band between 
distal humerus and medial epicondyle); antecubital fossa, under lacer- 
tus fibrosus; within pronator teres; within carpal tunnel (carpal tunnel 
syndrome). 

Anterior interosseous neuropathy: Symptoms reproduced/worsen; ante¬ 
rior interosseous nerve (AIN) supplies pronator teres (PT), flexor pol- 
licis longus (FPL), and FDP to digits 2 and 3, no sensory; weakness 
of pronation, especially when arm is extended; weakness of flexion in 
distal joint of digits 1, 2, and 3, can be traumatic or part of brachial 
neuritis. 

Clinical signs: 

TinePs sign: Positive if percussion of a nerve reproduces symptoms. 
Phalen’s sign: Wrists held in flexed posture for 60 sec. Positive if 
reproduces symptoms. 
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FIGURE 23-3. The brachial plexus. 

(Reproduced, with permission, from Brunicardi, Swartz. Principles of Surgery , 8th ed. New York: 
McGraw-Hill, 2005: Fig. 43-6.) 
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Ulnar nerve: 

Cubital tunnel at the elbow. 

Guyon’s canal at the wrist. 

Clinical signs: Benediction sign (ulnar claw hand): When extend¬ 
ing fingers, digits 4 and 5 hyperextend at metacarpophalangeal joint 
(MCP) due to weakness of fourth and fifth lumbricals —» inability to 
extend distal interphalangeal (DIP)/proximal interphalangeal (PIP) 
joints fully. Wartenberg’s sign: At rest, digit 5 is slightly abducted due 
to weakness of third palmar intraosseous (IO). Froment’s sign: Curled 
thumb when trying to pinch. (Thumb adduction and index abduc¬ 
tion weakness —» weak pinch. To compensate, median-innervated FPL 
causes thumb flexion.) 



Lumbosacral Radiculopathies (Table 23 - 5 ) 


• A 45-year-old woman presents several days after the acute onset of low 
back and leg pain. She has electrical, lancinating paresthesias over her lat¬ 
eral foreleg and dorsal foot, and feels like she's "dragging" her foot. What 
localizations should be considered, and what features will help distinguish the 
possibilities? 

Peroneal neuropathy is consistent with this patient's foot drop and sensory dis¬ 
turbance. Although the history of back pain argues against this possibility, always 
check ankle inversion in patients with foot drop. A peroneal neuropathy should 
not cause inversion weakness. 

A partial sciatic neuropathy could cause this patient's symptoms, although the 
acute onset and associated back pain make it less likely. 

An L5 radiculopathy would explain the symptoms, and seems to fit the pre¬ 
sentation neatly. Nerve conduction studies and EMG can help distinguish sciatic 
neuropathy and L5 radiculopathy in tough cases. 



Tibialis anterior (supplied 
by L4/L5, sciatic nerve, 
common peroneal, deep 
peroneal nerve) is the only 
muscle below the knee with a 
contribution from the L4 root. 


Symptoms 

Dermatomal pain/paresthesias. Severe sensory loss is unusual. 

Myotomal weakness. Paralysis rare —muscles supplied by two or more roots. 
Reflexes reduced: L3 or L4—knee jerk; SI—ankle jerk. 

Causes 

Common: Disk herniation, facet or ligament hypertrophy, spondylolisthe¬ 
sis, osteophytes, synovial cysts. 

Less common: Tumor, infectious masses. 

Treatment 

Physical therapy, exercises to promote flexibility and core strength. 
Epidural steroids. 

Decompressive surgery: When weakness is severe or worsening, sometimes 
when pain is intractable and persistent. 
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table 23-5. Clinical Manifestations of Lumbosacral Radiculopathies 


Root 

Weakness 

Sensory disturbance 

Notes 

L2/L3/L4 

Hip flexion, adduction, knee 

extension. 

Hip, thigh, medial leg. 

Rare. 

Differential: Femoral, obturator 
neuropathies and diabetic 
amyotrophy. 

L5 

Ankle and toe extension, ankle 

inversion. 

Paresthesias/numbness lateral leg and 

dorsomedial foot. 

Most common. Usually caused 
by L4 disk protrusion, although 

L3 and L5 disks possible. 

SI 

Toe extension/flexion, foot 
plantarflexion, hip extension. 

Posterolateral calf and foot (usually 
plantar aspect). 

Usually caused by L5 disk. 

S2/S3/S4 

Bowel, bladder, and 
sexual dysfunction, loss of 

bulbocavernosus reflex and 

rectal tone. 

Perineal and anal sphincter region. 



Lumbosacral Plexopathies 


Symptoms 

Weakness and sensory loss in one or more root or nerve territory. 
Can be difficult to distinguish from multiple LS radiculopathies. 


Causes 

Neuralgic amyotrophy (diabetic, idiopathic). 

Vasculitic. 

Infectious (zoster, Lyme disease). 

Traumatic/compressive: Abdominal/pelvic surgery, obstetric, retroperito¬ 
neal tumor or hematoma, aortic/iliac aneurysm. 


Lower-Limb Focal Neuropathies 

See Table 23-6. 


Immune-Mediated Neuropathies 

Acute Inflammatory Demyelinating Polyradiculoneuropathy (AIDP) 
or Guillain-Barre Syndrome (GBS) 

Epidemiology 

Most common neurological cause of acute generalized weakness. 
Annual incidence — 2 in 100,000. 

Slight male predominance. 

Any age except infancy; incidence highest in adulthood. 



ankle inversion distinguishes 
peroneal neuropathy from 
L5 radiculopathy or sciatic 
neuropathy. Tibialis posterior 
(L5-S1, sciatic nerve, tibia! 
nerve) is not weak in peroneal 
neuropathy. 
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Symptoms and Signs 

Rapidly developing generalized (proximal and distal) weakness. Facial and 
eyelid weakness is common. 

Tingling/numbness in hands, feet, and later face, usually mild. 

Early hand, trunk, or face involvement is important clue to a non-length- 
dependent process such as AIDR 

Respiratory insufficiency or failure in approximately one-third. 

Autonomic instability (e.g., tachycardia, bradycardia, orthostasis, sweating 
abnormalities, pupil changes, urinary retention) sometimes severe. 


TABLE 23-6. Lower-Limb Focal Neuropathies 



Syndrome 

Symptoms 

Causes 

Lateral femoral 

Numbness of lateral thigh (medial thigh 

Entrapment/pressure along inguinal ligament. 

cutaneous 

involvement suggests more proximal 

Tight belts/waistbands. 

nerve (meralgia 

lesion (femoral, LS plexus, L3 root). 

Rapid weight gain. 

paresthetica) 


Excessive/prolonged flexion of the hip (e.g., giving 



birth). 

Femoral neuropathy 

Weakness of hip flexion, knee 

Trauma/compression (e.g., femur fracture, hip 


extension. 

dislocation, tumor, obstetric trauma). 


Sensory disturbance over anterior/ 

Retroperitoneal/iliopsoas hematoma (femoral nerve 


medial thigh, medial leg and ankle. 

traverses the muscle). 



Vascular/vasculitic (e.g., neuralgic amyotrophy). 

Obturator neuropathy 

Weakness of hip adduction, internal 

Same causes as femoral neuropathies. 


rotation. 



Sensory disturbance over medial 



thigh. 


Sciatic neuropathy 

Weakness of hip extension, knee flexion, 

Most common: Compression at sciatic notch or 


ankle and toe extension/flexion, 

proximal thigh (e.g., surgical, pelvic/hip/femur 


inversion and eversion. 

fracture, hematoma, tumor, etc.). 


Sensory disturbance possible in tibial 

Peroneal (lateral) division of sciatic nerve is more 


and peroneal territories (entire lower 

susceptible to injury. 


leg and foot). 



Tibial neuropathy 


Weakness of ankle and toe plantar 
flexion, ankle inversion. 

Sensory disturbance over lateral ankle 
(sural territory), sole of foot. 


Compression/tumor in popliteal fossa/posterior calf. 
Medial ankle at flexor retinaculum (tarsal tunnel 
syndrome)—loss in plantar, calcaneal, but not sural 
distribution. 


Peroneal neuropathy 

Weakness of ankle dorsiflexion and 

■ 

Compression, stretch, or trauma to common 


eversion, toe extension. 


peroneal nerve at the fibular head. 


Ankle inversion is not weak—test with 

■ 

Prolonged/repeated leg-crossing. 


ankle at 90 degrees. 

■ 

Prolonged crouch (e.g., catcher in baseball). 


Sensory disturbance over lateral leg 

■ 

Ganglion cyst/tumors of popliteal fossa. 


(distal two-thirds) and dorsal/lateral 




foot. 
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LFT abnormalities common (exclude viral hepatitis). 

Low back pain and proximal thigh/buttock pain is common. 
If symptoms progressing > 4 weeks, consider CIDP. 


Pathophysiology 

T-cell mediated autoimmunity —> multifocal demyelinating polyradiculo¬ 
neuropathy. 

Approximately two-thirds are parainfectious. 

Antecedent illness, trauma, or vaccination in prior month are common. 
Sometimes antibodies against Campylobacter jejuni (32%), CMV (13%), 
Epstein-Barr virus (EBV) (10%), Mycoplasma (5%). 

HIV and influenza occasionally implicated. 

Histopathology: Perivascular mononuclear infiltrates and segmental/mul¬ 
tifocal demyelination, variable axonal loss. Predilection for ventral nerve 
roots. 


Laboratory Evaluation 

NCS: Demyelinating findings —motor slowing, temporal dispersion, con¬ 
duction block. Abnormal F-wave responses. Often normal. 

CSF albuminocytologic dissociation (high protein, normal WBCs). CSF 
often normal, especially in first 2 weeks. 

If CSF WBC > 10-15, consider infectious/malignant polyradiculopathy. 
MRI can show enhancement of nerve roots. 

Treatment 



Early hand, trunk, or face 
involvement is important clue 
to a non-length-dependent 
neuropathy such as AlDP, 


■ Respiratory monitoring and support: FVC <15 mL/kg, inability to count and CNS pathology should be 
to 20 in one breath —consider ICU monitoring, intubation. considered. 

Treat autonomic instability (especially large swings in blood pressure, heart 
rate). 

Intravenous immune globulin (IVIG) or plasmapheresis. 

Corticosteroids are not effective. 

Mild cases may not need treatment. 

Sensory involvement typically resolves quickly; prognosis is good for mild 
to moderate cases. 



Chronic Inflammatory Demyelinating Polyneuropathy (CIDP) 

Diffuse, roughly symmetric weakness and hyporeflexia developing over > 8 
weeks. 

Sensory symptoms usually mild. 

Can be monophasic, relapsing-remitting, or chronically progressive. 
Association with lymphoma/leukemia, infections (e.g., HIV), autoimmune 
disorders. 

Prognosis good —95% improve with immunotherapy. 

Relapse rate almost 50% over 4 years. 

Treatment 

Corticosteroids (e.g., oral prednisone). 

Plasma exchange, IVIG, azathioprine, cyclosporine. 

Cyclophosphamide only in the most severe and refractory. 
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Vasculitic Neuropathies 

Symptoms and Signs: 

Classic: Multiple mononeuropathies (“mononeuritis multiplex"). 
Acute/subacute multifocal weakness/sensory loss in nerve territories. 
Almost always associated with painful (burning) paresthesias. 

Pathology 

Vasculitis can be classified as primary (see Table 23-7) or secondary. 
Transmural inflammation. 

Necrosis of epineurial or perineurial blood vessels. 

Deposition of immunoglobulin and membrane attack complex (MAC). 
Normal nerve fascicles next to ischemic fascicles. 


Secondary Vasculitis 

Vasculitis caused by connective tissue diseases: Sjogren's, rheumatoid ar¬ 
thritis, systemic lupus erythematosus (SLE), scleroderma/CREST syn¬ 
drome (calcinosis, Raynaud's phenomenon, esophageal dysfunction, scle- 
rodactyly, telanciectasia), mixed connective tissue disease. 

Infection-related vasculitis: Varicella-zoster virus (VZV), HIV, CMV, hepa¬ 
titis B virus (HBV), hepatitis C virus (HCV). 

Malignancy-associated vasculitis: Most common are small cell lung cancer 
and lymphoma. Associated neuropathies are not necessarily vasculitic (can 
be auto-antibodies directed against PNS epitopes). 

Drug-induced hypersensitivity vasculitis: Complement-mediated leucocy- 
toclastic vasculitis. 

Cryoglobulinemia-associated vasculitis. 


Infectious Neuropathies 

Leprosy 

Symptoms 

Three disease types (lepromatous, tuberculoid, and borderline) based on 
clinical and histopathologic features —see Table 23-8. 

Diagnosis typically made via skin or nerve biopsy. 

Epidemiology 

Most common cause of neuropathy in the world. 

Common in third-world settings (e.g., Southeast Asia, South America, Af¬ 
rica). 

Some regions of the United States (e.g., Texas, Hawaii, Florida). 

Armadillos are a natural reservoir. 

Transmitted by contact and via nasal droplets. 

Most who are infected develop immunity without disease. 
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table 23-7. Primary Vasculitis and Neuropathies 


Type 

Neuropathy? 

Other Features 

Large-vessel 



Giant-cell/temporal arteritis 

Yes 

ESR elevated in 97%. 

Takayasu's arteritis 

No 


Medium-vessel 



Polyarteritis nodosa 

Yes 

Most common necrotizing vasculitis; 50-70% have neuropathy. 
Renal, hepatic, skin, and Gl involvement common. Orchitis and 
constitutional symptoms are classic. 

Kawasaki's disease 

No 


Isolated PNS angiitis 

Yes 

May precede development of systemic vasculitis. 

Pauci-immune small-vessel 



Wegener's granulomatosis 

Yes 

cANCA, glomerulonephritis, granulomatous upper and lower 
respiratory involvement. 

Churg-Strauss syndrome 

Yes 

pANCA, usually respiratory involvement (rhinitis, sinusitis, 
asthma), peripheral eosinophilia. 

Microscopic polyangiitis 

Yes 

Similar to PAN, but lung involvement. 

Immune-complex small-vessel 



Henoch-Schonlein purpura 

No 


Cryoglobulinemic vasculitis 

Yes 



cANCA, circulating anti-neutrophil cytoplasmic antibody; ESR, erythrocyte sedimentation rate; Gl, gastrointestinal; PAN, polyarteritis 
nodosa; pANCA, perinuclear anti-neutrophil cytoplasmic antibody; PNS, peripheral nervous system. 



Lyme Neuropathies 


• A 42-year-old man presents with several days of bilateral facial weakness, 
causing labial dysarthria, drooling, and incomplete eye closure. The re¬ 
mainder of his neurological exam is normal. Two weeks ago, he completed 
a week-long hike along the Appalachian Trail. What is the likely diagnosis, and 
what testing should be done to exclude alternatives? 

Lyme disease, Stage 2, is most likely, especially given the history of potential 
exposure to infected ticks. Lyme serology can confirm the diagnosis; TB, sarcoi¬ 
dosis, and other meningeal processes (e.g., lymphoma, carcinoma) should be 
considered. 
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table 23-8. Classification of Leprosy 



Lepromatous 

Borderline 

Tuberculoid 

Skin findings 

Many small macules/papules. 

Predominates in cooler areas of the 

skin (e.g., face, limbs). 

Intermediate 

Several large plaques, erythematous 
with central pallor and anesthesia. 
Raised edges. 

Neuropathy 

Diffuse dissemination -> distal 

symmetric polyneuropathy more 
common than focal neuropathies. 

Intermediate 

Focal involvement and robust 

immune response —> focal 
neuropathies, especially ulnar at 
the elbow, median in the forearm, 
peroneal at the fibular head, 
superficial radial nerve, and greater 

auricular nerve. 

Cell-mediated immunity 

Impaired; Th2 response predominant 
(IL-4, IL-5, IL-10). 

Intermediate 

Intact; Thl response and 
macrophage activity predominant 
(IL-2, gamma-interferon). 

Histopathology 

Fite-Faraco stain for organisms shows 
abundant mycobacteria, and few 
inflammatory cells are identified. 

Intermediate 

Fite-Faraco stain typically negative. 
Robust inflammatory response with 
granulomas and multinucleated 
giant cells. 


Symptoms 

Stage 1: Early infection/erythema migrans. Expanding erythematous rash 
with central pallor (bull's eye.) 

Stage 2: Disseminated Lyme. 

Hematogenous spread —» cranial neuropathies (especially CN VII) and 
radiculopathies. 

Less commonly focal neuropathy/plexopathy. 

CNS and cardiac complications occur in stages 2 and 3. 

Stage 3: Chronic Lyme. Late-stage/chronic untreated Lyme can result in 
distal symmetric polyneuropathy. 

Epidemiology 

In the United States, caused by spirochete Borrelia burgdorferi. 

Transmitted by tick bite after 24-48 hours of tick attachment. 

Endemic in Northeast and western Great Lakes (especially Wisconsin, 
Minnesota). 

Symptoms most common from May through September. 

Long incubation period: Consider Lyme year-round. 


HIV Neuropathies 

Various presentations: 

Chronic and progressive distal symmetric sensory > motor polyneuropathy, 
usually in patients who meet criteria for AIDS. 

AIDP or CIDP — even at seroconversion (check HIV in suspected AIDP/ 
CIDP, especially if CSF pleocytosis). 
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Polyradiculopathy, most commonly lumbosacral, probably due to neuronal 
CMV infection and inflammation. 

Multiple mononeuropathies: HIV, HIV-associated CMV, and hepatitis B 
or C —» vasculitic process/mononeuritis multiplex. 

Sensory neuronopathy: Severe ataxia, prominent sensory disturbance and 
paresthesias. 


HTLV-1 

Typically causes tropical spastic paraparesis (due to a myelopathic process), 
but occasionally causes a sensory > motor polyneuropathy and/or a myopathy. 


CMV 

In immunocompromised patients, CMV typically causes acute polyradicul¬ 
opathy (especially lumbosacral) or multiple mononeuropathies. 


EBV 

Most strongly associated with AIDP but can cause cranial neuropathies, 
polyradiculopathies, multiple mononeuropathies. 


Herpes/VZV 

Symptoms 

Shingles/zoster: Painful sensory radiculopathy (thoracic > lumbosacral 
and cranial roots; cervical roots rare) associated with a vesicular rash. 
Postherpetic neuralgia: Pain/sensory loss > 1 month. 

Cause 

Reactivation of latent infection of dorsal root ganglia neurons. 

VZV can cause cranial neuropathies, myelopathy, encephalitis. 



Hepatitis B and C 

Hepatitis-associated vasculitis —» mononeuritis multiplex. 

HCV and type III cryoglobulinemia —» distal sensory polyneuropathy. 

Diabetic Neuropathy 

Distal symmetric sensory > motor polyneuropathy. 

Most common by far. 

Mix of axonal and demyelinating findings. 

Possible mechanisms: Impaired metabolism (e.g., altered glycosylation 
of proteins), microangiopiathy due to hyperglycemia-induced endothe¬ 
lial damage, autoimmunity. 

Autonomic neuropathy: 

Common, usually mild. 

Constipation, postprandial bloating, orthostasis, abnormal sweating, dry 
eyes/mouth, sexual dysfunction. 
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Focal cranial neuropathies (especially CN III, VI): Typically acute-sub- 
acute orbital pain/headache, followed by ophthalmoparesis (and ptosis 
with CN III). 

Thoracoabdominal radiculopathy: 

Similar to shingles, but no rash. 

Focal weakness of abdominal muscles can mimic abdominal hernia. 
Weakness distinguishes from shingles (typically affects only sensory 
roots). 

Diabetic proximal neuropathies: 

Brachial neuritis. 

Tumbosacral radiculoplexopathy. 

Mononeuropathies: Compressive —carpal tunnel, ulnar at the elbow, per¬ 
oneal at fibular head. 




Nitrous oxide (NO) inactivates 
methylcobalamin. In patients 
with subclinical B n deficiency, 
exposure to NO can cause 
acute combined systems 
degeneration. Exposure to 
NO usually occurs during 
anesthesia, or as an inhaled 
recreational drug (i.e. 
"whippets"). 


Malignancies 

One to five percent of patients with malignancy have clinically evident 
neuropathy. 

Any carcinoma, most common in lung cancers. 

Lymphoproliferative malignancies. 

Potential causes: 

Direct invasion (rare). 

Triggered autoimmunity/paraneoplastic. 

Paraprotein-related. 

Toxic (chemotherapy, radiation). 

Subcategories include hematologic, paraproteinemia, myelomas, and 
amyloidosis-related malignancies. 


Toxic Neuropathies 

Neuropathies can be caused by toxins, such as chemotherapy (platinum 
agents, taxanes, cytosine arabinoside), heavy metals and industrial toxins (e.g., 
arsenic, lead, mercury, thallium, gold), and alcohol (e.g., high levels of use 
over years). 


Nutritional Neuropathies 

The nutritional neuropathies are summarized in Table 23-9. 


Idiopathic and Hereditary Neuropathies, Including Motor Neuron Diseases 

Amyotrophic Lateral Sclerosis (ALS) 

Epidemiology 

Annual incidence: 0.5-3 in 100,000. 

Approximately 90% sporadic, 10% familial. 

Two to three percent due to mutation in copper/zinc superoxide dismutase 
(SOD1). 

Pathophysiology 

Unclear combination of genetic and environmental factors. 

Hypotheses as to final pathways: 
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table 23-9. Nutritional Neuropathies 


Deficient Component Attributes 

Vitamin B 1 Severe malnutrition, historically common in alcoholics. 

(thiamine) Give thiamine to hospitalized patients with altered mental status. 

beriberi: 

Neuropathy, primarily axonal, -» profound weakness. 

"Wet:" Congestive heart failure (CHF)/extremity edema. 

"Dry:" No CHF, weakness severe. 

B 6 deficiency seen in alcoholics, severely malnourished patients. 

Can be induced by isoniazid (treatment of tuberculosis), hydralazine. 

Distal symmetric sensory > motor polyneuropathy. 

B 6 toxicity due to excess supplementation. 

Acute/subacute sensory neuronopathy (non-length-dependent sensory loss, paresthesias, 
ataxia). 

Symptoms: 

Encephalopathy. 

Combined systems degeneration: 

Posterior columns: i vibratory and position sense. 

Corticospinal tracts: Weakness, hyperreflexia, Babinski sign. 

Classically: Macrocytic anemia (masked by folate supplementation). 

Pathophysiology: 

Cobalamin = cofactor in DNA synthesis. 

DNA synthesis required for myelin metabolism. 

Dietary deficiency (naturally found in animal flesh only). 

Lack of intrinsic factor (gastrectomy, antibodies against parietal cells —> pernicious anemia). 
Disease/resection of terminal ^leum. 

Exposure to nitrous oxide (inactivates methylcobalamin). 

Treatment: 

IM B 12 replacement. 

Folic acid Symptoms, causes, pathophysiology similar to B 12 deficiency. 

Macrocytic anemia is strongly associated. 

Pure folate deficiency is very rare. 

Vitamin E Symptoms: 

Non-length-dependent sensory loss and hyporeflexia. 

Prominent sensory ataxia, gait instability and Rombergism, pseudoathetosis, "sensory drift." 
Pathophysiology: 

The fat-soluble vitamins A, D, E, K absorbed in small intestines. 

Deficiency primarily damages dorsal root ganglia neurons, but also affects other large myelinated 
nerves. 

Deficiency caused by: 

Fat malabsorption. 

Familial abnormalities of lipid metabolism (e.g., abetaliproteinemia, Bassen-Kornzweig syn¬ 
drome), and rare inherited abnormalities of vitamin E metabolism. 


Vitamin B 6 
(pyridoxine) 


Vitamin B 12 
(cobalamin) 
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Oxidative stress. 

Glutamate excitotoxicity. 

Mitochondrial dysfunction. 

Autoimmunity. 

Symptoms and Signs 

Slowly progressive weakness. 

Typically asymmetric onset, regional spread, eventually —» bulbar and re¬ 
spiratory weakness. 

Many patients have either upper or lower motor neuron (UMN/LMN) 
dysfunction early in their course, but most go on to develop both. 
Extraocular movements and bowel/bladder sphincter functions typically 
spared. 

Signs of LMN dysfunction: 

Atrophy 

Fasciculations 

Cramps 

Signs of UMN dysfunction: 

Slowness. 

Spasticity. 

Hyperreflexia (consider reflexes T when easily elicitable in an atrophied 
limb). 

Clonus, spreading, Hoffman/Babinski signs. 

Pseudobulbar affect (inappropriate laughing/crying). 

“Frontal release signs" (rooting, snout, glabellar signs). 

Four clinical syndromes: 

Primary muscular atrophy (~10%): FMN dysfunction without UMN 
involvement—atrophy and fasciculations without spasticity, slowness, 
or hyperreflexia. 

Progressive bulbar palsy (1—2%): Exclusively bulbar FMN dysfunction 
without UMN or limb involvement—dysarthria and dysphagia without 
slow, “spastic" quality or hyperreflexia. 

Primary lateral sclerosis (1-3%): UMN dysfunction alone —weakness, 
slowness, spasticity, and hyperreflexia without atrophy or fasciculations. 
True ATS: UMN and FMN dysfunction affecting limbs, bulbar, and 
respiratory muscles —slowness, spasticity, weakness, atrophy, fascicula¬ 
tions, hyperreflexia. 

Laboratory 

EMG/NCS show evidence of motor denervation/reinnervation, without 
demyelinating findings to suggest multifocal motor neuropathy (MMN). 
Creatine kinase (CK) can be mildly to moderately elevated. 

Treatment 

Riluzole 50 mg PO bid may add 2-3 months of tracheostomy-free survival, 
but does not T overall life expectancy, strength, or quality of life. Possible 
gastrointestinal (GI) side effects, hepatotoxicity. 

Consideration of gastrostomy for tube feedings. 

Consideration of noninvasive ventilation (e.g., bilevel positive airway pres¬ 
sure [BiPAP]) and/or tracheostomy. 

Supportive care and treatment of spasticity, constipation, salivation, depres¬ 
sion, dysphagia. 
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Spinal Muscular Atrophy (SMA) 

Weakness and muscular atrophy, typically with fasciculations. 

Can present at any age. 

Classified by age of onset and severity into three types. 

Pathophysiology 

Autosomal recessive mutation in the spinal motor neuron (SMN) gene on 
chromosome 5q. 

Muscle biopsy: Extreme fiber type grouping, grouped atrophy. 


Hereditary Neuropathies 

There are a number of hereditary neuropathies, many with distinct patterns 
of symptoms, age of onset, and mode of inheritance. Table 23-10 summarizes 
several of them. 


DISORDERS OF THE NEUROMUSCULAR JUNCTION (NMJ) 


Autoimmune Disorders 


Myasthenia Gravis (MG) 


♦ A 21-year-old woman presents with fluctuating ptosis and mild ophthal- 
moparesis, causing blurred and sometimes double vision. She has antibod¬ 
ies against acetylcholine receptors. What further diagnostic testing should 
be performed? 

The diagnosis of ocular myasthenia gravis is established by the classic pre¬ 
sentation and AChR antibodies. CT of the chest should be performed to exclude 
thymoma (which would require surgery). 



Epidemiology 

Most common NMJ disorder. 

■ Annual incidence of 0.25-2 per 100,000. 

No seasonal or geographic gradients. 

Early-onset MG (< 40) is about 3 times more common in women. 
Late-onset MG (> 40) is slightly more common in men, and represents 
more than 60% of new cases. 

Childhood MG is rare but is more common in Asian populations. 

T incidence of other autoimmune disorders; ~5% of MG patients have hy¬ 
perthyroidism. 

Symptoms and Signs 

Muscular weakness and fatigability worsening with repeated activities. 
Ptosis, diplopia, dysphagia, dysarthria, dyspnea, weakness of neck extensors 
(head drop), limb weakness —typically roughly symmetric. 

Occasionally very focal; can remain localized for many years. 

Pathophysiology 

Immunoglobulin G (IgG) antibodies against nicotinic acetylcholine receptor 
(AChR) a-1 subunit. 
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table 23-10. Hereditary Neuropathies 


Category 


Examples 

Associated with disorders of lipid metabolism 

■ 

Metachromatic leukodystrophy 


■ 

Krabbe's disease 


■ 

Fabry's disease 


■ 

Adrenoleukodystrophy 


■ 

Adrenomyeloneuropathy 


■ 

Refsum's disease 


■ 

Tangier's disease 


■ 

Cerebrotendinous xanthomatosis 

Associated with ataxia 

■ 

Friedreich's ataxia 


■ 

Vitamin E deficiency 


■ 

Spinocerebellar ataxia 


■ 

Abetalipoproteinemia (Bassen-Kornzweig disease) 

Other hereditary neuropathies 

■ 

Ataxia-telangectasia 


■ 

Cockayne syndrome 


■ 

Giant axonal neuropathy 


■ 

Acute intermittent porphyria 


■ 

Charcot-Marie-Tooth (hereditary motor and sensory neuropathy) 


■ 

Hereditary neuropathy with liability to pressure palsies (HNPP) 


■ 

Hereditary sensory and autonomic neuropathy (HSAN) 


■ 

Distal hereditary motor neuropathy (dHMN) 


Interfere directly with function of the AChR. 

Reduce the number of AChRs. 

Laboratory 

Anti-AChR antibodies detectable in — 85-90% of generalized MG, 50- 
70% of ocular MG, 100% of thymoma-associated MG. 

More than 50% of seronegative patients have antibodies against muscle- 
specific tyrosine kinase (MuSK). 

Edrophonium (Tensilon) test: 

Short-acting (~ 5 minutes) cholinesterase inhibitor. 

Test requires an objective sign (e.g., ptosis, ophthalmoparesis) to observe. 
2 mg IV test dose, monitor for bradycardia, hypotension, GI side effects 
(cramping, diarrhea). 

If test dose is tolerated, administer another 8 mg (10 mg total). 

If significant side effects: 1 mg atropine IV (prepared prior to starting 
the test). 

Chest CT scan, rule out thymoma. 

Treatment 

Anticholinesterase medications (e.g., pyridostigmine). 
Immunosuppression/immunomodulation (e.g., prednisone, azathioprine, 
cyclosporine A, plasmapheresis, and IVIG). 

Thymectomy (if thymoma is the cause). 
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Lambert-Eaton Myasthenic Syndrome (LEMS) 

Epidemiology 

Second most common NMJ disorder. 

Most patients older than 40. 

Symptoms and Signs 

Weakness and fatigability, usually proximal legs > arms > bulbar or ocular. 
Respiratory involvement rare. 

Autonomic symptoms: Dry eyes, dry mouth, constipation, bladder/sexual 
dysfunction. 

Weakness transiently improves after brief effort (facilitation): 10 seconds 
of exercise can cause a buildup of calcium in the motor nerve terminal, 
which briefly improves NMJ transmission. 

Pathophysiology 

Antibodies against P/Q type voltage-gated Ca 2+ channels on motor axons 
interfere with binding and release of ACh-containing vesicles. 
Paraneoplastic in about two-thirds; 90% of these related to small cell lung 
cancer (others —hematologic, ovarian, breast). 


Toxic/Infectious 

Botulism 

Symptoms and Signs 

Early nausea, vomiting. Initial diarrhea —» constipation. Dry mouth, dou¬ 
ble vision, dysphagia and dysarthria, ptosis. 

Exam: Generalized weakness, especially bulbar, hyporeflexia, and auto¬ 
nomic symptoms (e.g., poorly responsive pupils). 

Food-borne botulism develops over 12-36 hours. 

Wound botulism develops over days to weeks; GI symptoms less common. 
Infantile botulism is on the differential for poor feeding and hypotonia. 

GI symptoms, autonomic symptoms, and pupillary abnormalities distin¬ 
guish from myasthenia gravis. 

Pathophysiology 

Caused by botulinum toxin produced by Clostridium botulinum in food, 
wounds, or intestinal flora (especially in neonates). 

Treatment 

Supportive, especially respiratory and management of ileus. 

Antitoxin is helpful only within 24 hours after onset of symptoms. 



Tick Paralysis 

Rapidly ascending weakness due to toxins produced by various ticks. In 
North America, common wood tick and dog tick. 

Some toxins block NMJ transmission; some block sodium channels at 
nodes of Ranvier. 

Treatment: Tick removal, supportive care. 
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DISORDERS OF MUSCLE 


Most myopathies present with painless proximal weakness. Muscle pain with 
normal strength, CK, and EMG is rarely due to muscle disease. 



Autoimmune/Inflammatory Myopathies 

Polymyositis (PM)/Dermatomyositis (DM) 

Symptoms 

Subacute-chronic proximal > distal weakness (shoulder, hip girdle). 
Usually symmetric. 

Dysphagia common in both. 

DM: Childhood (juvenile DM) or adulthood (adult DM). 

PM: Rare before 18 years. 

Skin changes in DM: 

Heliotrope rash (eyelid edema and purplish discoloration). 
Erythematous photosensitive rash of upper trunk (shawl sign/V-neck 
rash). 

Gottron's papules (erythema and papular rash over knuckles. 

Holster sign. 

DM can manifest without rash (sine dermatitis). 

Associated with interstitial lung disease (ILD). 

Laboratory 

CK moderately to severely elevated. Never normal in active PM; some¬ 
times normal in DM. 

EMG myopathic. 

Ten percent have Jo-1 antibodies; 50% of J 0 -I+ patients have ILD. 
Pulmonary function tests: 

In neuromuscular respiratory weakness, restrictive pattern, reduced 
maximal inspiratory/expiratory pressure (MIP/MEP). 

In ILD, reduced diffusing capacity of the lung for carbon monoxide 

(DL co ). 

Pathophysiology/Histopathology 

Associated with malignancy (6-45% in adult DM). 

Associated with other connective tissue disorders (SLE, Sjogren's, rheuma¬ 
toid arthritis). 

■ DM: 

Perifascicular atrophy: Fibers at outer edge of fascicles are atrophied/ 
degenerating (specific). 

Perivascular and perimysial inflammation (nonspecific). 

MAC deposition on blood vessels. 

Tubuloreticular inclusions in endothelial cells on electron microscopy. 

■ PM: 

Endomysial inflammation invading non-necrotic muscle fibers (spe¬ 
cific). 

Endomysial CD8+ T cells. 
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Treatment 


Immunosuppression/immunomodulation: Corticosteroids, methotrexate, aza- 
thioprine, IVIG, plasma exchange, mycophenolate, rituximab. 


Other Acquired Myopathies 

A number of systemic conditions and toxicities can cause generalized, 
proximal > distal weakness. 

Toxic myopathies include: 

Alcohol. 

Medications: HMG-CoA reductase (statins), cyclosporine, amiodarone, 
antiretrovirals, corticosteroids, chloroquine/hydroxychloroquine, colchi¬ 
cine, vincristine. 

Infectious causes include: 

Viral. 

Bacterial. 

Fungal. 

Parasitic. 

Endocrine causes include: 

Hyper- and hypothyroidism. 

Hyper- and hypoparathyroidism. 

Diabetes. 

Hypercortisolism (Cushing's syndrome). 


Hereditary Myopathies 

Classification confusing and semi-arbitrary. Best classified by inheritance pat¬ 
tern and mutated gene/protein. 

Muscular dystrophy: Progressive hereditary myopathies with dystrophic his- 
topathology (myofiber necrosis with fatty/connective tissue replacement). 
Muscular dystrophy—congenital (MDC): Muscular dystrophy clinically 
evident at birth or in infancy. 

Congenital myopathies: Hereditary myopathies lacking dystrophic his¬ 
topathologic features. Most present at birth or infancy but can present in 
adulthood. 



Muscular Dystrophies 

Duchenne's Muscular Dystrophy (DMD) 

X-linked recessive mutation —> loss of dystrophin (sarcolemmal protein). 
Frequently due to spontaneous mutation. 

Occurs in 1/3500 male births. 

Symptoms and Signs 

Usually normal at birth, sit and stand at normal age. 

At age 2-6, develop waddling gait, slow running due to proximal weakness. 
Proximal weakness —» Gowers' sign (when getting up from the floor, pa¬ 
tient “walks the hands up the thighs" to help raise the torso). 
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Calf pseudohypertrophy due to fatty replacement. 

Frequent cardiomyopathy and conduction abnormalities. 

Scoliosis, joint contractures. 

Death commonly in second to third decade from respiratory or cardiac failure. 
Female carriers are sometimes symptomatic. 

Laboratory 

CK usually 50-100 times normal. 

EMG is myopathic. 

DNA testing reveals deletions of dystrophin gene. 

Pathology: Necrotic and regenerating muscle fibers, T connective tissue, 
inflammation usually mild. Reduced or absent staining for dystrophin. 

Treatment 

Supportive: Management of tendon contractures, scoliosis, cardiac disease, 
respiratory weakness. 

Corticosteroids temporarily T strength and function, slow progression, but 
significant side effects. 


Becker's Muscular Dystrophy 

X-linked recessive. 

Truncation/partial loss of dystrophin. 

Phenotype similar to Duchenne’s but less severe and more variable. 
Walking until age 15 by definition; 40% cannot walk by age 30. 

■ CK very elevated: 20-200. 

Histopathology similar to DMD, but dystrophin staining can be relatively 
normal. 


Limb Girdle Muscular Dystrophies (LGMDs) 

Symptoms 

Variable age of onset, inheritance pattern, CK levels. 

Most have shoulder and hip girdle weakness and atrophy, with some ex¬ 
ceptions. 

Historically categorized by inheritance type into several different subtypes. 


Other 

Other neuromuscular disorders of muscle include: 

Channelopathies (chloride, calcium and sodium [with or without periodic 
paralysis]). 

Metabolic and mitochondrial myopathies (inherited disorders of energy 
storage and processing that affect liver, muscle, and brain). 


ELECTROMYOGRAPHY (EMG) AND NERVE CONDUCTION STUDIES (NCS) 


Extension of the neurological exam. 

Useful for localization (root, plexus, nerve, neuromuscular junction, mus¬ 
cle). 
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Aids in localization of focal or multifocal neuropathies, and differentiates 
axonal and demyelinating nerve diseases. 

Can help quantify chronicity and severity of a nerve injury. 


Needle EMG 

Recording needle electrode is inserted into a muscle. Three types of informa¬ 
tion are obtained: spontaneous activity, motor unit morphology, and activa- 
tion/recruitment pattern. 

Spontaneous activity: 

Electrical activity of a muscle at rest. 

Normally limited to brief activity after needle insertion. 

si in chronic myopathies or neuropathies when muscle fibers are few 

and far between. 

T spontaneous activity in many disorders. 

Motor unit action potentials (MUAPs): 

Summed potential of all the depolarizing muscle fibers in a single mo¬ 
tor unit. 

Amplitude and duration si in myopathic disorders, T in neuropathic 
disorders after reinnervation. 

Polyphasia typically occurs during reinnervation; sometimes seen in 
myopathic disorders. 

Motor unit activation and recruitment: 

Activation: Speed at which motor units fire, determined by the UMN. 
si in disorders of UMN and when effort is poor. 

Recruitment: Number of MUAPs firing at a given activation; reduced 
in neuropathic disorders; early in myopathic disorders (full recruitment 
pattern with reduced muscle force generated). 
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CHILDHOOD EPILEPSIES 


Febrile Seizures (FSs) 

Seizures occurring in a previously healthy child between the ages of 6 
months and 5 years with no evidence of central nervous system (CNS) in¬ 
fection or other defined cause. 

Up to 5% of children will have febrile seizures. 

There is a family history of febrile seizures in approximately 10% of those 
affected. 

FSs are divided into two subtypes: simple and complex (Table 24-1). 

Diagnosis 

In children with complex FSs, a prolonged postictal state, or abnormal neu¬ 
rological exam, strongly consider lumbar puncture (LP) for cell counts, glu¬ 
cose, protein, and culture. 

In children with simple FSs, no imaging or electroencephalogram (EEG) 
is recommended. 

Treatment 

Anticonvulsants are rarely needed. 

The drugs with efficacy in FS are phenobarbital and valproic acid. 

For children presenting with prolonged FSs or febrile status epilepticus, 
rectal valium may be prescribed for use on an as-needed basis. 

Complications 

Recurrence risk after a single FS: 

Children with a simple FS: 30%. 

Children with a complex FS: 50%. 

Antipyretics “around the clock” do not reduce the risk of recurrence. 
Highest risk of recurrence is in children < 1 year of age and children 
with a family history of seizures. 

Risk of epilepsy in children with FSs: 

With history of simple FSs: 2-4%. 

With history of complex FSs: 6%. 


table 2 4-1. Febrile Seizure Subtypes 


Simple Febrile Seizures 3 

Complex Febrile Seizures 13 

Single 

Multiple episodes 

Last < 15 minutes 

Last > 15 minutes 

Generalized seizure 

Focal seizure 

No residual neurologic deficits 

Focal deficit (Todd's paralysis) remains 


a Must include all the variables in column 1. 
b If includes any of the variables in column 2. 
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Childhood Absence Seizures 

Diagnosis 

EEG will show 3 Elz/second spike-and-wave discharges. 

Hyperventilation may bring out seizures. 

Treatment 

Ethosuximide 
Valproic acid 

Complications 

Generalized tonic-clonic (GTC) seizures will occur in up to 40%, but are 
usually infrequent and easily controlled. 

Prognosis 

Eighty to ninety-five percent remit by mid-adolescence. 


HYDROCEPHALUS 


Abnormal accumulation of cerebrospinal fluid (CSF) within the ventricles. 



Obstructive (Noncommunicating) Hydrocephalus 

Obstruction of CSF flow at the aqueduct of Sylvius or the fourth ventricle. 
Occurs most commonly with congenital aqueductal stenosis, but also with 
posterior fossa tumor, Arnold-Chiari type II malformations, Dandy-Walker 
syndrome, and vein of Galen malformations. 


Nonobstructive (Communicating) Hydrocephalus 

Blood or infectious material obliterates the cisterns or archnoid villi and 
impedes CSF flow and reabsorption. 

Typically occurs after subarachnoid hemorrhage, meningitis, intrauterine 
infections, leukemia, or intraventricular hemorrhage in a premature baby. 


Hydrocephalus Ex Vacuo 

nL brain parenchymal volume —> T CSF seen in ventricles as well as T promi¬ 
nence of sulci and gyri. 

Symptoms/exam 

Family history of aqueductal stenosis (may be X-linked recessive), signs of 
T intracranial pressure (ICP)—vomiting, altered mental status. 

Physical exam may show irritability, full fontanel, split sutures, and rapid 
head growth in infants; eyes that deviate downward (sunset sign) or diffi¬ 
culty with upgaze; papilledema and T tone/reflexes. 

Diagnosis 

Head computed tomography (CT) or magnetic resonance imaging (MRI) 
in infants, older children, and adults. 

Ultrasound may be helpful in infants. 
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Treatment 

Where possible, treat the underlying cause. 

Medical management with acetazolamide or furosemide may provide 
some relief. 

Definitive treatment is with a ventriculoperitoneal shunt; however, with 
meningitis or hemorrhage, this procedure must often be delayed until 
CSF viscosity is low enough that shunt tubing will not be obstructed. 


MALFORMATIONS OF THE BRAIN 


Arnold-Chiari Malformation 

Chiari recognized four types of abnormality. 

In recent years, the term has come to be restricted to Chiari types I and 
II —i.e., to the cerebellomedullary malformation without and with a 
meningomyelocele, respectively. 

Type III Chiari malformation is simply a high cervical or occipitocervical 
meningomyelocele with cerebellar herniation, and type IV Chiari is iso¬ 
lated cerebellar hypoplasia. 


Chiari I 
Diagnosis 

MRI sagittal views show tonsillar herniation through the foramen magnum 
into the cervical canal of typically > 5 mm. 

May have an associated spinal cord syrinx. 

Symptoms/Exam 

Headache, neck pain, and, if syrinx exists, numbness in a capelike distribu¬ 
tion over the shoulders is typical. 

Urinary frequency and progressive spasticity of the lower extremities. 

Treatment 

Symptomatic patients may be treated with suboccipital craniectomy to re¬ 
move the posterior arch of the foramen magnum, along with removal of the 
posterior ring of Cl. Removal of these bony structures relieves the compres¬ 
sion of the cerebellar tonsils and cervicomedullary junction, and may allow 
reestablishment of normal CSF flow patterns. 


Chiari II 

Cardinal features: low cerebellar tonsils, tectal “beaking,” and kinking of the 
medulla. 

Diagnosis 

Brain MRI shows protruding cerebellar tonsils and hindbrain abnormalities. 

Symptoms/Exam 

More than 95% will have associated myelomeningocele. 

Symptoms are typically those of progressive hydrocephalus. 
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Approximately 10% of patients will present in infancy with apnea, stridor, 
and weak cry (symptoms of brain stem compression). 

Treatment 

Ventricular shunting is often required to treat hydrocephalus. 

Surgical decompression may be required. 


Polymicrogyria 

Numerous small sulci on the surface of the brain, caused by abnormal mi¬ 
gration of cortical neuroblasts. 

Gray matter heterotopias are often associated. 

Symptoms/Exam: Neurologic impairment, seizures. 

■ Diagnosis: MRI. 

Treatment: Supportive care. 


SPINAL CORD DISEASE OF CHILDHOOD 



Tethered Cord 

Normally, during fetal life, the distal embryonic spinal cord regresses so that 
only a thin, threadlike filum terminale remains and stretches from the coccyx 
to the conus medullaris (located at LI). Tethered cord occurs when the filum 
terminale is thickened and anchors the conus medullaris at L2 or below. As 
the child grows, the spinal cord stretches and the lumbosacral segments be¬ 
come ischemic. 

Symptoms/Exam 

Skin findings overlying the posterior spine are present in at least 70% of 
children (hair tuft, dermal pit, hyperpigmented patch, lipoma, or cutane¬ 
ous hemangioma). 

Clinical presentation may occur anytime from infancy to adulthood. 

Bowel and bladder symptoms, progressive scoliosis, pain and/or spasticity 
in the lower extremities may be present. 

Young children may have asymmetric leg or foot growth. 

Diagnosis 

MRI of the lumbosacral spine shows the level of the conus medullaris and 
filum terminale. 

Treatment 

Surgical; transect the filum terminale. 


Neural Tube Defects (NTDs) 

Occur because the neural tube fails to close properly during weeks 3-4 of 
gestation. 

Severity ranges from very mild (i.e., spina bifida occulta), to moderate 
(myelomeningocele) to severe (anencephaly). 

Causes include malnutrition (especially nL folate), radiation, drugs, and 
chemical and genetic factors involving folate-dependent pathways. 
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Diagnosis 


Serum testing at 16-18 weeks shows an T alpha-fetoprotein (AFP) level. 
NTDs can often be confirmed via prenatal ultrasound. 


Spina Bifida Occulta 
Symptoms/Exam 

Midline sacral tuft of hair or dimple. 

No neurological symptoms. 

Diagnosis 

X-ray reveals nonfusion of the vertebral arches posteriorly. 

Treatment 

Often none. 

Surgical if spine is unstable. 


Meningocele 

Symptoms/Exam 

Sac protruding from the back of an infant that does not contain neural ele¬ 
ments, just meninges. 

Often pedunculated with a narrow base connecting the underlying spinal 
cord. 

Diagnosis 

Exam and ultrasound. 

No neurologic symptoms. 

Treatment 

Surgical closure of the back. 


Myelomeningocele 

Symptoms/Exam 

Broad-based saclike defect in the back, typically oozing CSF and serum. 
Spinal cord is contained within the sac, and remnants of the spinal cord 
are often fused to the dome of the sac. 

Exam depends on the spinal segments involved. 

Exam should assess for sensory level, lower extremity strength and reflexes, 
bladder distention, hip dislocation, head circumference and level of alert¬ 
ness. 

Diagnosis 

Clinical exam though electromyography (EMG) may be helpful in pre¬ 
cisely identifying segments involved. 

Head ultrasound should be done in all newborns with myelomeningocele. 
Only 15% have clinically evident hydrocephalus, but about 60% will have 
it via ultrasound and up to 80% develop hydrocephalus in time. 
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Treatment 


Back closure and supportive care, including ventriculoperitoneal shunt if 
needed. 

Prevention 

Folate supplementation (0.4 mg per day) is recommended for all women 
of childbearing age. 

For mothers who have had a child with a NTD, folate 4 mg per day is rec¬ 
ommended, beginning at least 4 weeks prior to conception. 


NEUROMUSCULAR JUNCTION DISEASES 



Botulism 

Clostridium botulinum toxin prevents the release of acetylcholine, which 
causes cholinergic blockade of skeletal muscle and other cholinergic syn¬ 
apses. 

Disease is produced by ingesting C. botulinum toxin from contaminated 
food in older children and adults. 

C. botulinum spores may colonize the immature digestive tract in infants 
and produce toxin from this location. 

Symptoms/Exam 

Infantile: 

First symptom is usually constipation followed by hypotonia in a previ¬ 
ously healthy infant. 

History may reveal exposure to honey, corn syrup, or soil that contains 
C. botulinum spores. 

A clear exposure is found in approximately 20% of cases. 

Older children and adults: Bilateral cranial nerve palsies —swallowing dif¬ 
ficulties and third nerve palsies with dilated, sluggishly reactive pupils are 
typical. 

Diagnosis 

EMG shows incremental response to repetitive nerve stimulation. 

In infants, C. botulinum toxin may be recovered from the stool. 

Treatment 

Human botulinum immunoglobulin is available for use in the acute set¬ 
ting- 

Supportive care, particularly respiratory support, is often required. 
Antitoxin for older children and adults. 


MYOPATHIES 


Duchenne's Muscular Dystrophy (DMD) 

The most common, hereditary neuromuscular disease. 

X-linked with an incidence of 1:3500 live male births. 

Approximately 30% of cases are new mutations in the dystrophin gene. 
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Symptoms/Exam 

Gait disturbance before age 5. 

Pseudohypertrophy of the calves, toe walking, and frequent falls. 

Hip girdle weakness may be seen as early as 2 years of age. 

Affects proximal > distal strength. 

Often by age 3 and always by age 5-6 years, patients have Gowers' sign 
(when getting up from the floor, patients “walk their hands up their thighs" 
to help raise their torsos). 

Boys are usually unable to walk past 12 years of age. 

Other systemic involvement may include: 

Cardiac: Cardiomyopathy. 

Pulmonary: >1 respiratory reserve, weak cough. 

Genitourinary (GU): Incontinence, if seen, is a late finding. 

CNS: Mild intellectual impairment and learning disabilities. 

Diagnosis 

Genetic testing for mutation in the dytrophin gene at Xp21 site. Dystrophin 
content is < 3% of normal. 

Muscle biopsy will also be diagnostic. 

T creatine kinase. 

EMG will show myopathic features, but nerve conduction velocities are 
normal. 

At the time of diagnosis, electrocardiogram (ECG), echocardiogram, and 
chest x-ray should be done to evaluate cardiac function. 

Treatment 

Steroids (prednisone in the United States, and deflazacort in Europe) have 
been shown to prolong ambulation. When nonambulatory, steroids should 
be stopped. 

Supportive care, including bracing and physical therapy. 

Complications 

Death usually occurs by approximately age 20. 


Becker's Muscular Dystrophy 

A genetic defect at the same locus as DMD, but patients have a milder 
course. 

Dystrophin content is 3-20% of normal. 

Symptoms/Exam 

Onset of weakness is later than with DMD. 

Boys ambulate until late adolescence/early adulthood. 

Same rate of cardiomyopathy as DMD. 

Diagnosis 

Genetic testing for mutation in the dytrophin gene. 

Muscle biopsy will also be diagnostic. 

T creatine kinase. 
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Treatment 


Supportive care. 

Complications 

Death usually occurs by approximately age 30. 



Cerebral Palsy (CP) 

Incidence is 2-3/1000 children. 

Nonprogressive disorder of the motor system due to brain injury. 

Causes include prematurity, prenatal, peripartum, or other asphyxia; early 
infection; and kernictus. 

In many cases of CP, the cause of the brain injury is unknown. History 
should explore the pregnancy, delivery, and postpartum periods. 

■ See Table 24-2 for types of CP. 

Symptoms/Exam 

CP is purely a motor disorder and does not imply lack of intellectual ability. 
No loss of skills. 

Exam shows hypertonia, hyperreflexia, and possibly choreoathetosis. 

Diagnosis 

MRI may show periventricular leukomalacia, cystic encephalomalacia, stroke 
(particularly with hemiplegic CP), and pathology of the basal ganglia. 

Treatment 

A multidisciplinary team will maximize function. Team should include 
physicians, physical and occupational therapists, speech and language pa¬ 
thologists, and educational specialists. 

Treat spasticity with medication (baclofen, artane, benzodiazepines), phys¬ 
ical therapy, botulinum toxin, and surgery in some cases. 


MOVEMENT DISORDERS 


Tics 

Involuntary, brief, stereotyped movements that typically involve the face, 
eyes, mouth, head and neck. 

Tics may be motor or vocal, and simple or complex. 

Symptoms/Exam 

Motor: 

Simple tics: Involve one muscle group. 

Complex tics: A combination of simple tics or involving multiple mus¬ 
cle groups. 

Vocal: 

Simple tics: Produced by moving air through the nose and mouth: 
grunting, barking, throat clearing. 

Compl ex tics: May involve words, phrases, or sentences. 
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table 24-2. Types of Cerebral Palsy 


Motor Syndrome 

Clinical Findings 

Neuropathology 

Spastic diplegia 

Bilateral spasticity of the legs more than the arms. 
Often first noticed when the infant is learning to 

crawl. 

If severe, spasticity may make it difficult to put on 
diapers. 

Scissoring of the legs. 

Usually associated with normal intellectual 
development and a low risk of seizures. 

Periventricular leukomalacia (PVL). 

Spastic 

quadriplegia 

The most severe form, affecting all extremities. 

Has a strong association with mental retardation 

and seizures. 

Evidence of athetosis is often seen; may be 
diagnosed with mixed CP. 

PVL, multicystic encephalomalacia. 

Spastic 

hemiplegia 

One-sided CP; the arms are more frequently 
affected than the legs. Hand preference is seen 
at an early age. 

Delayed walking. 

Patients often walk on tiptoes owing to T tone. 

Associated with a © family history of 
thrombophilic states or strokes. 

Stroke. 

Dyskinesia/ 

ataxia 

Less common than spastic CP. Infants are 
hypotonic with poor head control; feeding and 
speech are affected. 

Intellectual problems and seizures are uncommon. 

Basal ganglia pathology involving the putamen, 
globus pallidus, and thalamus. 


Diagnosis 

Observation. 

Tics are associated with a number of disorders: mental retardation, autism, 
CNS infections (encephalitis), and medications (stimulants and anticon¬ 
vulsants). 

Treatment 

Medication is usually unnecessary as most tics resolve within a year. 
Relaxation techniques may help. 



Sydenham's Chorea 

Movement disorder that appears weeks to months after group A strep infec¬ 
tion. 

Girls > boys. 

Average age at onset 8-12 years. 

Also known as “St. Vitus' dance." 
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Symptoms/Exam 

Choreiform movements, hypotonia, emotional lability, dysarthria. 
Emotional and behavioral disturbance may be more troublesome than 
chorea. 

Difficulty with writing is common. 

Diagnosis 

Recent © strep culture, ASO titer, or anti-DNase B. 

History and physical exam looking for other major manifestation of rheu¬ 
matic fever. 

Check serum electrolytes including calcium, erythrocyte sedimentation rate 
(ESR), thyroid-stimulating hormone (TSH), antinuclear antibody (ANA), 
anticardiolipin antibodies, ceruloplasmin, and urine copper. 

Brain MRI is normal. 

Treatment 

Penicillin should be given for rheumatic fever. 

Additional treatment is symptomatic, not curative, and options include: 
Anticonvulsant: Both valproic acid and carbamazepine have been shown 
to be beneficial in small studies. 

Benzodiazepines: Clonazepam. 

Dopamine agonists: Haloperidol and pimozide. 

Immunomodulatory therapies: Steroids, intravenous immune globulin 
(IVIG) and plasmapheresis, though none have been well studied. In particu¬ 
lar, corticosteroids may shorten the time to recovery. 

Complications 

Recurrence rate may be as high as 20%. 


NEUROCUTANEOUS DISORDERS 


Neurofibromatosis Type 1 (NF1) 

Autosomal dominant, chromosome 17q 11.2. 

Approximately 50% of cases are new mutations. 

■ Incidence: 1:3000. 

Onset is in childhood. 

Symptoms/Exam 

See diagnostic criteria in the Diagnosis section below and management 
section. 

Cafe au lait macules (CALs) are the most common symptom in children, 
followed by axillary or inguinal freckling. 

Macrocephaly is also common, but is not part of the diagnostic criteria. 
Learning disabilities and attention deficit hyperactivity disorder are present 
in 40-50%. 

Diagnosis 

Two or more of the following: 

Six or more cafe au lait macules (CALS) > 5 mm in diameter (prepuber¬ 
tal) and >15 mm in diameter after puberty. 

Two or more neurofibromas of any type or one plexiform neurofibroma. 
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Axillary or inguinal freckling. 

Optic pathway glioma. 

Two or more Lisch nodules. 

Osseous lesion: Sphenoid wing dysplasia or thinning of the cortex of the 
long bones (with or without a pseudoarthrosis “false joint"). 

First-degree relative who meets criteria for NF1. 

Management 

Biannual physicals in childhood and annually in adulthood. 

Blood pressure should be checked twice a year due to risk of renal artery 
stenosis and pheochromocytoma. 

Spine should be checked for the early detection of scoliosis. 

Limbs should be examined for bowing and pseudoarthrosis. 

Yearly ophthalmologic exams (risk of an optic pathway glioma is highest in 
the first decade). 

Screening exams such as MRI, EEG, and x-rays are no longer routinely 
recommended. Instead, there should be careful attention for symptoms 
and signs with appropriate testing ordered. 

Genetic counseling and consideration of screening for first-degree rela¬ 
tives. 


Complications 


Attentional problems and learning disabilities are more common in indi¬ 
viduals with NF1 (as compared with NF2). 

Plexiform neurofibromas have the potential to become malignant periph¬ 
eral nerve sheath tumors. 

Macrocephaly is generally due to T brain size, but can be due to hydro¬ 
cephalus related to aqueductal stenosis. 

Patients are at T risk for other CNS tumors (astrocytomas and menin¬ 
giomas). 


Tuberous Sclerosis (TS) 

Autosomal dominant and associated with chromosome 9 or 16. 
More than half of all cases are new mutations. 

Incidence: 1:6,000. 



The classic triad of seizures, 
mental retardation, and facial 
angiofibromas is present in 
< 50% of patients with TS. 


Symptoms/Exam 

Severity varies widely and ranges from normal intelligence with no sei¬ 
zures to severe mental retardation and intractable epilepsy. 

Generally, earlier presentation signals more severe disease. 

Features are divided into major and minor categories. 

Major features include: 

Facial angiofibromas or forehead plaques. 

Shagreen patch (connective tissue nevus). 

Three or more hypomelanotic macules. 

Nontraumatic ungula or periungual fibromas. 

Lymphangioleiomyomatosis (also known as lymphangiomyomatosis). 
Renal angiomyolipoma. 

Cardiac rhabdomyoma. 

Multiple retinal nodular hamartomas. 

Cortical tuber. 
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Subependymal nodules. 

Subependymal giant cell astrocytoma. 

Minor features include: 

Confetti skin lesions (multiple 1- to 2-mm hypomelanotic macules). 
Gingival fibromas. 

Multiple randomly distributed pits in dental enamel. 

Hamartomatous rectal polyps. 

Multiple renal cysts. 

Nonrenal hamartomas. 

Bone cysts. 

Retinal achromic patch. 

Cerebral white matter radial migration lines. 

Diagnosis 

A definite diagnosis of TS requires two major features or one major and 
two minor features. 

Careful skin exam is critical. 

Head CT or MRI shows calcified tubers in the periventricular area (may 
not be seen until mid-childhood). 

Baseline studies include echocardiogram, chest x-ray, and renal ultrasound. 

Treatment 

Seizure control. 

Complications 

Subependymal giant cell astrocytomas may obstruct the foramen of Monro, 
causing hydrocephalus. 


STROKES IN CHILDREN 


Incidence is 2-3/100,000 children, with a prevalence of 1/4000 neonates. 
In contrast to adults, childhood stroke is 50% ischemic and 50% hemor¬ 
rhagic. 

Despite a thorough evaluation, the cause of stroke remains idiopathic in ~ 
25% of children. 

Ischemic stroke may be caused by congenital heart disease, sickle cell dis¬ 
ease, arterial dissection, coagulation disorders, infections such as meningi¬ 
tis and varicella-zoster, as well as vasculopathy, including moyamoya. 
Hemorrhagic stroke may be caused by arteriovenous malformation (AVM), 
aneurysm, tumor, bleeding disorder, carvernous hemangioma, etc. 
Cerebral sinovenous thrombosis may also —» ischemic or hemorrhagic 
complications. 

Symptoms/Exam 

Sudden onset of hemiparesis, focal seizure with “Todd’s paralysis” altered 
mental status. 

Diagnosis 

Head CT, brain MRI/MRA, imaging of the neck vessels via MRA or CTA. 
Cerebral angiogram if etiology is unclear and noninvasive studies are unre¬ 
vealing. 

Echocardiogram. 

Hypercoagulable evaluation. 
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Treatment 

Depends on underlying cause of stroke. 

Chronic transfusion therapy in sickle cell disease is the only evidence- 
based therapy in childhood stroke. 

Goal is to reduce the percentage of HbgS to < 30%. 

Aspirin appears to be modestly protective. 

Anticoagulants are controversial, except in arterial dissection. 

Surgical treatment may be indicated for moyamoya, AVM, and aneurysm. 

Complications 

Recurrence after neonatal stroke is very rare (< 5%). 

Recurrence after childhood stroke is on the order of 25% (higher in HbgSS) 
unless underlying cause is identified and treated. 


NEUROGENETICS 


♦ A full-term infant presents after delivery with significant hypotonia, weak¬ 
ness, respiratory insufficiency and feeding issues. The mother is noted to 
have mild mental retardation but no significant weakness. The clinical sus¬ 
picion was myotonic dystrophy. What is the inheritance pattern? Myotonic dystro¬ 
phy is an autosomal-dominant disorder with evidence of genetic anticipation. 


Inheritance Patterns 

Autosomal-Dominant Inheritance 

If one parent displays a dominant condition and is heterozygous for the 
gene, then each child has a 50% chance of receiving the gene's single al¬ 
lele and of manifesting the condition. Not all patients with the affected 
gene may be symptomatic (see Figure 24-1 and Table 24-3). 

Penetrance: Reflects the percentage of patients with the gene who mani¬ 
fest symptoms or signs. 

Expressivity: The spectrum of severity among patients having clinical 
manifestations. 




figure 24-1. Example of an autosomal-dominant pedigree. 
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table 24-3. Common Autosomal-Dominant Diseases 


Disorder 

Characteristics 

Huntington's disease 

Chromosome 4p, 1 in 2500. 

Neurofibromatosis type 1 (NF1) 

Chromosome 17, 50% new mutations. 

Neurofibromatosis type 2 (NF2) 

Chromosome 22q, 1 in 1 x 10 6 . 

Myotonic dystrophy 

Chromosome 19q, 1 in 25,000. 

Tuberous sclerosis 

Chromosome 9 and 16, tuberin and hamartin genes. 

Hereditary hemorrhagic telangiectasia (Osler-Weber-Rendu 
disease) 

1-2 in 100,000; angiodysplasia. 


Anticipation: Evident if the severity of the disease T with each subsequent 
generation. An example of anticipation is myotonic dystrophy, an auto¬ 
somal-dominant disorder that is unusual in that a severe congenital form 
occurs by transmission from the mother only and not from the father. The 
expansion of the mutational CTG trinucleotide repeat in a 3' untranslated 
region of the myotonic protein kinase gene develops with each meiosis 
(mainly maternal), thereby explaining the genetic anticipation and T se¬ 
verity in the next generation. 



Autosomal-Recessive Inheritance 

The phenotype is expressed when identical alleles are present. Consan¬ 
guinity T the risk of expressing an autosomal-recessive disorder (see Figure 
24-2 and Table 24-4). 

The risk of two carriers having a child with an autosomal-recessive disorder 
is 1 in 4 (25%). 


X-Linked Recessive Inheritance 

The incidence of the trait is much higher in males than in females. 
Heterozygous females are usually unaffected, but some may express the 
condition with variable severity, as determined by the pattern of X-inactiva- 
tion (Lyon hypothesis or Lyonization). 
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table 24-4. Autosomal-Recessive Diseases 


Disorder 

Characteristics 

Phenylketonuria (PKU) 

Chromosome 12q, 1 in 14,000. 

Sickle cell disease 

Chromosome 11, 1 in 625 African-Americans. 

Gaucher's disease 

Chromosome lq, 1 in 2500 Ashkenazi Jews. 

Tay-Sachs disease 

Chromosome 15q, 1 in 3000 Ashkenazi Jews. 

Galactosemia 

Chromosome 9p, 1 in 60,000. 

Wilson's disease 

Chromosome lq, 1 in 200,000. 


The gene responsible for the condition is transmitted from an affected 
male to all his daughters. Any of the daughters will then have a 50% 
chance of transmitting it further. 

Ordinarily, the gene is never transmitted directly from father to son. 

The gene may be transmitted through a series of carrier females; if so, the 
affected males in a kindred are related through females. 

A significant proportion of isolated cases (about 90%) are due to new mu¬ 
tations. 

Figure 24-3 gives an example of an X-linked recessive pedigree; Table 24-5 
outlines common disorders associated with this mode of inheritance. 


X-Linked Dominant Inheritance 

All daughters of affected males with normal mates are affected but sons 
are not. 

Both male and female offspring of female carriers have a 50% chance of 
inheriting the phenotype. The pedigree pattern is the same as that seen 
with autosomal-dominant inheritance (see Figure 24-4). 

For rare phenotypes, affected females are about twice as common as af¬ 
fected males, but affected females typically have milder (though variable) 
expression of the phenotype. 

Example: Hypophosphatemic (vitamin D-resistant) rickets. 




figure 24-3. Example of an X-linked recessive pedigree. 
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table 24-5. X-Linked Recessive Diseases 


Disorder 

Characteristics 

Duchenne's muscular dystrophy 

Dystrophin gene, 1 in 5000. 

Lesch-Nyhan syndrome 

Hypoxanthine-phosphoribosyl transferase, 

1 in 100,000. 

Ornithine transcarbamoylase (OTC) 

Hyperammonemia, urea cycle defect, 

deficiency 

females often affected. 

Adrenoleukodystrophy 

1:17,000 

Fragile X syndrome 

Affects 25% of mentally retarded males 
with macrocephaly and macro-orchidism; 
demonstrates anticipation. 



Mitochondrial Inheritance 

Mitochondrial proteins and enzymes are encoded by nuclear genes, and 
37 are encoded by mitochondrial (mt) circular DNA. 

Mitochondria are derived exclusively from the mother; defects in mtDNA 
therefore demonstrate maternal inheritance (see Figure 24-5). 

All children of a female with a mutation in mtDNA will inherit the muta¬ 
tion, whereas none of the offspring of a male carrying the same mutation 
will inherit defective DNA. 

Table 24-6 outlines common disorders associated with this mode of inheri¬ 
tance. 

responsible for significant 

variation of the phenotype. Inheritance of Complex Multifactorial Diseases 

Not single-gene disorders; recurrence risk is not based on mendelian ge¬ 
netic laws. 



Heteroplasmy is defined as 
the presence of> 7 type of 
mitochondrial DNA in the 
mitochondria of a single 
individual. Heteroplasmy is 






T 
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FIGURE 24-4. Example of an X-linked dominant pedigree. 
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figure 24-5. Example of a maternal inheritance pedigree. 


Demonstrate familial aggregation because relatives of an affected individ¬ 
ual are more likely than are unrelated individuals to have disease-predis¬ 
posing alleles in common with the affected person. 

Pairs of relatives who share disease-predisposing genotypes at relevant loci 
may still show lack of penetrance because of the crucial role of nongenetic 
factors in disease causation. 

Example: Coronary artery disease. 

Environmental factors: Smoking, lack of exercise, obesity. 

Genetic factors: Low-density lipoprotein (LDL) receptor mutations in fa¬ 
milial hypercholesterolemia. 


Genetic Imprinting 

Different expression of alleles can cause different diseases depending on 
the parent of origin. Examples: Prader-Willi syndrome and Angelman's 
syndrome on chromosome 15q 11—q 13. 

Prader-Willi syndrome: 

Some 70% of cases are caused by a deletion of chromosome 15q 11— 
q 13 that is inherited by the patient's father (missing paternal part). 


table 24-6. Mitochondrial Diseases 


Disorder 

Characteristics 

Leber's hereditary optic neuropathy 

Characterized by rapid optic nerve death and blindness; usually 
homoplasmic (cells contain mostly abnormal mtDNA). 

NARP (Leigh disease) 

Neuropathy, Ataxia, Retinitis Pigmentosa, developmental delay, 
mental retardation, lactic acidosis; heteroplasmic. 

MELAS: Mitochondrial Encephalomyopathy, Lactic 
Acidosis, and Strokelike episodes 

May manifest only as DM; heteroplasmic. 

MERRF: Myoclonic Epilepsy, Ragged Red Fibers 

The ragged fibers are in skeletal muscle; ataxia, sensorineural 
deafness; heteroplasmic. 

Kearns-Sayre syndrome 

Progressive external ophthalmoplegia, heart block, retinal 
pigmentation; heteroplasmic with sporadic mutations. 
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Can also be caused by uniparental disomy (no deletion, but two 

inherited copies of chromosome 15 from the mother). 
Symptoms/Exam: 

Hypotonia and failure to thrive during infancy; subsequent hyper- 
phagia. 

Small hands and feet. 

Mental retardation. 

Hypogonadism. 

Angelman syndrome: 

Some 70% of cases are caused by a deletion of chromosome 15q 11— 
q 13 that is inherited by the patient's mother (missing maternal part). 
Can also be caused by uniparental disomy (no deletion, but two in¬ 
herited copies of chromosome 15 from the father). 

Single gene mutations have also been described. 

Symptoms/Exam: Early speech delay, distinctive facial appearance, sei¬ 
zures, mental retardation, laughter outbursts. 


COMMON NEUROGENETIC SYNDROMES: TRINUCLEOTIDE 
REPEAT DISORDERS 



Fragile X 

The most common form of familial mental retardation. Both males and 
females can be affected. 

There is an T number of CGG trinucleotide repeats (typically > 200) in 
the FMR1 gene accompanied by aberrant methylation of the FMR1 gene. 
Symptoms/Exam: 

Moderate mental retardation in affected males and mild mental retar¬ 
dation in affected females. 

Characteristic appearance in males: Targe head, long face, prominent 
forehead and chin, protuding ears, joint laxity, and large testes (postpu- 
bertally). 

Behavioral abnormalities include autism spectrum disorders. 

Diagnosis: DNA analysis. 

Treatment: Supportive. 


Fragile X-Associated Tremor/Ataxia Syndrome 

Occurs in males who have an FMR1 premutation (61-200 CGG repeats). 
Characterized by late-onset (typically > 50 years of age), progressive cer¬ 
ebellar ataxia and intention tremor. 

FMR1 -related premature ovarian failure occurs in approximately 20% of 
females who have an FMR1 premutation. 


Myotonic Dystrophy 

A CTG trinucleotide repeat on chromosome 19, amplification increases 
with each generation causing progressively more severe disease. 

Patients may present either in the newborn period or in the first decade of 
life. 
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Symptoms/Exam 

Neonatal/congenital myotonic dystrophy: Hypotonia, facial diplegia, 
tenting of the upper lip, feeding problems, and respiratory distress due to 
weakness of intercostal and diaphragmatic muscles. 

Juvenile myotonic dystrophy: 

Myotonia (difficulty relaxing muscles after contraction). 

Progressive weakness in the face, sternocleidomastoid muscles, shoul¬ 
ders, distal limbs. 

Frontal baldness. 

Facial muscle atrophy with bitemporal wasting. 

Multiple endocrinopathies. 

Impaired speech and hearing. 

Cataracts. 

Mental retardation may also be present. 

Diagnosis 

Family history and exam (be sure to examine parents as they may be undi¬ 
agnosed). 

Genetic testing to assess the number of trinucleotide repeats is commer¬ 
cially available. 

Treatment 

Supportive care such as leg braces for the progressive weakness. 

Myotonia may be treated by membrane stabilizing drugs such as mexi- 
letine, phenytoin, carbamazepine, etc. 

Consider cardiac evaluation for arrhythmia. 


Friedreich's Ataxia 

Symptoms/Exam 

Slowly progressive ataxia with mean age of onset between age 10 and 15 
years. 

Typically associated with depressed tendon reflexes. 

Other symptoms include dysarthria, muscle weakness, spasticity in the 
lower limbs, optic nerve atrophy, scoliosis, bladder dysfunction, and loss of 
position and vibration sense in the lower > upper extremites. 

Two-thirds of individuals will have cardiomyopathy. 

Thirty percent have diabetes mellitus. 

About 25% have an “atypical” presentation with later onset, retained ten¬ 
don reflexes, or unusually slow progression of disease. 

Diagnosis/Treatment 

The most common mutation seen in more than 96% of individuals with 
Friedreich's ataxia is a GAA triplet-repeat expansion located on chromo¬ 
some 9. 

Testing is commercially available. 

Treatment is supportive. 
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COMMON NEUROGENETIC SYNDROMES: CHANNELOPATHIES 


Periodic Paralysis 

Hypokalemic Periodic Paralysis 

Defect in a sodium or a calcium channel. 

Symptoms/Exam: 

Attacks of reversible flaccid paralysis with concomitant hypokalemia, 
usually —> paraparesis or tetraparesis but sparing the respiratory muscles 
and heart. 

Triggering factors are carbohydrate-rich meals and rest after exercise; 
rarely, cold temperature. 

Frequency of attacks is highest between ages 15 and 35 and then sLwith 
age. 

Treatment: Acetazolamide and potassium supplements. 



Hyperkalemic Periodic Paralysis 

Point mutation in gene encoding the voltage-gated skeletal muscle sodium 
channel. 

Symptoms/Exam: 

Attacks of reversible flaccid paralysis with concomitant hyperkalemia, 
usually —> paraparesis or tetraparesis but sparing the respiratory muscles 
and heart. 

Potassium-rich food or rest after exercise may precipitate an attack. 

A cold environment, emotional stress, glucocorticoids, and pregnancy 
provoke or worsen the attacks. 

Between attacks, hyperkalemic periodic paralysis is usually associated 
with mild myotonia (muscle stiffness) that does not impede voluntary 
movements. 

Treatment: High carbohydrate meal may abort an attack. Other treat¬ 
ments include inhaled salbutamol and IV calcium gluconate. 


Episodic Ataxia 

Type 1 (EA1) and type 2 (EA2) are autosomal-dominant diseases associ¬ 
ated with abnormalities of voltage-gated ion channels. See Table 24-7 for a 
comparison of types 1 and 2. 

Symptoms/Exam: 

Paroxysmal attacks of ataxia, vertigo, and nausea. 

Attacks can be associated with dysarthria, diplopia, tinnitus, dystonia, 
hemiplegia, and headache. 

Triggered by stress, exertion, caffeine, alcohol, and phenytoin. 
Treatment: Acetazolamide. 


INBORN ERRORS OF METABOLISM 


Newborn Metabolic Screening 

All states screen for phenylketonuria (PKU) and hypothyroidism; tandem 
mass spectrometry is currently available, which T the number of diseases 
detected (e.g., fatty acid oxidation disorders, organic acidurias, urea cycle 
defects). 
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table 24-7. Comparison of Episodic Ataxia Types 1 and 2 



EA1 

EA2 

Ion channel 

Potassium 

Calcium 

Duration of attack 

Minutes to hours 

Hours to days 

EMG 

Myokymia 

None 

MRI 

Normal 

Cerebellar atrophy 

Associated conditions 

Epilepsy 

Migraine 

Course of disease 

Attacks lessen with age 

Progressive 


Additional conditions for which screening can be conducted include: 
Galactosemia 
Hemoglobinopathy 
Tyrosinemia 
Biotinidase deficiency 
Congenital adrenal hyperplasia 
Maple syrup urine disease 
Homocystinuria 
Cystic fibrosis 


Laboratory Tests 

Initial testing: 

Complete blood count (CBC) with differential 
Serum electrolytes 
Blood glucose 

Liver enzymes, alanine transaminase (ALT), aspartate transaminase (AST) 
Total and direct bilirubin 
Blood gas 

Plasma ammonium 

Plasma lactate 

Acylcarnitine profile 

Urine dipstick: pH, ketones, glucose 

Urine odor 



Overview of Metabolic Diseases 

Phenylketonuria (PKU) 

An autosomal-recessive disorder caused by a defect in the hydroxylation of 
phenylalanine to tyrosine in the liver. Incidence is 1 in 10,000-15,000. 
Symptoms/Exam: 

Affected infants are normal at birth but develop severe mental retarda¬ 
tion if not treated. 

Children may have blond hair, blue eyes, eczema, and a mousy urine 
odor. 

Treatment: A phenylalanine-restricted diet can prevent mental retardation. 



Pregnant women with PKU 
require rigorous management 
prior to conception and 
throughout pregnancy to 
prevent fetal brain damage 
and microcephaly. 


445 


NEUROLOGY TOPICS 













NEUROLOGY TOPICS 


Homocystinuria 



Galactosemia is associated 
with an T risk of E. coli sepsis 
and © urine-reducing 
substances. 


An autosomal-recessive disease caused by a deficiency of the enzyme cys¬ 
tathionine (3-synthase —> accumulation of homocysteine in the serum and 
urine —> enhanced reconversion to methionine (newborn screening). 
Incidence is 1 in 200,000 live births. 

Symptoms/Exam: 

Marfanoid habitus: Dislocated lenses, arachnodactyly, scoliosis, pectus 
deformities. 

Mental retardation. 

Arterial and venous thrombosis. 

Treatment: Special diet and folate/pyridoxine supplementation. 


Galactosemia 

An autosomal-recessive disorder caused by a deficiency of galactose-1-phos¬ 
phate uridyltransferase. 

Incidence is 1 in 60,000 live births. 

Symptoms/Exam: Clinical manifestations arise in neonates after they are 
milk fed and include liver dysfunction with hyperbilirubinemia, hypogly¬ 
cemia, coagulation problems, and renal tubular dysfunction. 



Maple Syrup Urine Disease 

An autosomal-recessive, branched-chain ketoaciduria caused by a defi¬ 
ciency of decarboxylase that initiates the degradation of leucine, isoleu¬ 
cine, and valine. 

Incidence is 1 in 250,000. 

Symptoms/Exam: Clinical manifestations usually occur within the first 
10-14 days of life and include lethargy, irritability, seizures, opisthotonus, 
and coma. 

Diagnosis: Definitive diagnosis is made through the measurement of 
plasma leucine concentration. 

Treatment: Dietary restriction of leucine, isoleucine, and valine. 


Organic Acidurias 

Include methylmalonic acidemia (MMA), propionic acidemia (PPA), and 
isovaleric acidemia (IVA). 

Symptoms/Exam: 

May have early or late onset. 

Presentation usually involves anion-gap metabolic acidosis, hypo- or 
hyperglycemia, large ketones in urine, and mild hyperammonemia. 
Diagnosis: Suspected diagnosis should be confirmed through analysis of 
plasma amino acids and urine organic acids (plus an acylcarnitine profile). 

Treatment: 

Amino acids must be restricted in MMA and PPA. 

Treatment during acute decompensation is intended to stop catabolism. 
Give high-caloric glucose by day 10 at 1.5 or 2 times maintenance plus 
Na/K as needed. Do not give any protein; provide IV carnitine (a de¬ 
toxifying agent); replace HC0 3 ~ if necessary (pH < 7.1). 
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Long-term treatment consists of dietary restriction of relevant amino ac¬ 
ids and carnitine supplementation. 

Complications: Patients are at risk of basal ganglia infarction during acute 
metabolic decompensation. 


Urea Cycle Defects 

An X-linked recessive disorder with many clinically affected females. 

The most common form is OTC deficiency. 

The liver is a mosaic of affected versus unaffected cells —> variable severity 
of the phenotype. 

Symptoms/Exam: 

Clinical manifestations range from neonatal onset (some lethal) to late 
onset in adulthood. 

Features encompass emesis, irritability, lethargy, and psychiatric prob¬ 
lems. 

Diagnosis: Made by hyperammonemia and excretion of orotic acid in 
urine detected by urine organic acid chromatography. 

Treatment: Generalized protein restriction during acute episodes to halt 
catabolism. 


Peroxisomal Diseases 
Adrenoleukodystrophy (ALD) 

An X-linked peroxisomal disorder of beta-oxidation that results in accumu¬ 
lation of very long chain fatty acids (VLCFA) in all tissues. ALD consists 
of a spectrum of phenotypes (including adrenomyeloneuropathy [AMN]) 
that vary in the age and severity of clinical presentation. 

Childhood ALD is most common and typically presents between ages 4 
and 8 years. 

Symptoms/Exam: Boys typically present with learning disabilities and be¬ 
havior problems, followed by neurologic deterioration, increasing cogni¬ 
tive and behavioral abnormalities, blindness, and quadriparesis. Approxi¬ 
mately 20 percent of affected boys have seizures. 

Most boys have adrenal insufficiency and some may have hyperpigmented 
skin. 

Diagnosis: T VLCFA. MRI typically shows demyelination, primarily of the 
posterior white matter, with enhancement along the peripheral edge of the 
demyelinating lesions. 

Treatment: 

Treat adrenal insufficiency if present. 

Dietary therapy, “Lorenzo's oil" has been tried but results are conflict¬ 
ing- 

Bone marrow transplantation may be effective for those with mild neu¬ 
rologic manifestations. Mortality has been approximately 20%. 

Glycogen Storage Diseases 

A group of diseases in which there is an absence or deficiency of one of the 
enzymes responsible for making or breaking down glycogen in the body. Ta¬ 
ble 24-8 outlines the presentation of common glycogen storage diseases. 
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table 24-8. Overview of Glycogen Storage Disease 


Disease 

Enzyme Defect 

Organs Involved 

Phenotype 

Management 

Type 1 (von Gierke's 
disease) 

Glucose-6- 

phosphatase 

Liver, kidney, platelets, 

bones. 

Hypoglycemia, lactic 
acidosis, doll-like 
face, hepatomegaly 

with risk of 

hepatic adenomas, 
hypotonia, t uric 
acid, T triglycerides, 

xanthomas. 

Prevention of 

hypoglycemia with 

cornstarch and 

frequent meals. 

Type II (Pompe's 
disease) 

a-glucosidase 

(lysosomal) 

Liver, skeletal muscle, 

cardiac muscle, 
peripheral nerves. 

Profound hypotonia, 
enlarged tongue, 
cardiomegaly with 

short PR interval. The 

late-onset form is rare. 

Enzyme replacement 
therapy is available; 
if no therapy is given, 

death occurs within 

the first year of life. 

Type III (Forbes' 
disease, Cori's 
disease) 

Debranching enzyme 

Ilia: Liver, skeletal 

muscle. 

Illb: Liver only. 

Hypoglycemia, ketosis, 

no lactic acidosis, 

normal uric acid, 

muscle weakness, risk 
of hepatic fibrosis and 
cardiomyopathy. 

Liver symptoms 
improve with age; 
muscle weakness may 
persist. 

Type IV (Andersen's 
disease) 

Branching enzyme 

Liver, skeletal and 

cardiac muscle, CNS. 

Failure to thrive, 

liver cirrhosis, 
cardiomyopathy, 
muscle weakness, 
hypotonia, absent 
deep tendon reflexes. 

Symptomatic 
management of 

liver failure and 

cardiomyopathy. 

Type V (McArdle's 
disease) 

Muscle phosphorylase 

Skeletal muscle. 

Exercise-induced 

rhabdomyolysis; 

muscle weakness 

beginning in 

adolescence. 

Sucrose 

supplementation may 

be beneficial. 

Type VI (Hers' 
disease) 

Liver phosphorylase 

Liver. 

Mild hypoglycemia 
and ketosis; 
hepatomegaly. 

Good prognosis. 

Type VII (Tarui 
disease) 

Muscle 

phosphofructokinase 

Skeletal muscle. 

Exercise-induced 

rhabdomyolysis; 

muscle weakness 

beginning in 

adolescence. 

Avoid strenuous 

exercise. 

Type VIII 

Phosphorylase kinase 

Liver. 

Hypoglycemia, ketosis, 

no lactic acidosis, 

normal uric acid. 

Good prognosis. 
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Lysosomal Storage Diseases—Mucopolysaccharidoses (MPS) 


• A 7-month-old boy has been healthy and developing normally since birth. 
His mother now reports that he has 1 eye contact and startles very easily. 
Which diagnostic test is most likely to reveal a diagnosis in this case? The 
case described here is a child with Tay-Sachs disease. The diagnosis is confirmed 
by enzyme activity measurement in leukocytes. 


A group of inherited diseases in which a defective or missing enzyme causes 
large amounts of complex sugar molecules to accumulate in harmful amounts 
in specific cells and tissues. Table 24-9 summarizes the mucopolysacchari¬ 
doses. 


table 24-9. Overview of the Mucopolysaccharidoses 


Disease 

Enzyme Defect 

Symptoms/PE Findings 

Diagnosis 

Other 

MPS 1 (Hurler's 

A deficiency of a-L- 

Patients are normal at birth 

Made by the 

Bone marrow 

disease) 

iduronidase. 

but subsequently present 

detection of 

transplantation 



with coarse facies, corneal 

abnormal 

and enzyme 



clouding, mental retardation, 

glycosaminoglycans 

replacement 



hernias, dysostosis multiplex. 

in urine and 

provide 



and hepatosplenomegaly. 

confirmation of 

therapeutic 




enzyme defect. 

benefit. 





A mild form is 





called Scheie 

syndrome. MPS 1 

is associated with 
an T risk of upper 
airway obstruction. 

MPS II (Hunter's 

An X-linked 

Mild dwarfism, coarse facial 

Diagnosed by 


disease) 

recessive iduronate- 

features, macrocephaly, 

dermatan and 



2-sulfatase 

no corneal opacities. 

heparan sulfate 



deficiency. 

hepatosplenomegaly, dysostosis 
multiplex, neurodegeneration 
—» profound mental retardation. 

excretion in urine. 


MPS III 

A heparan N- 

The presenting symptoms 

Heparan sulfate 

Various types exist. 

(Sanfilippo's 

sulfatase deficiency 

may include marked 

excretion in urine. 


disease) 


overactivity, destructive 
tendencies, and other 

behavioral aberrations in a 

child 4-6 years of age. 





Also presents with 





visceromegaly, mild corneal 
clouding, and claw hands. 
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table 24-9. Overview of the Mucopolysaccharidoses (continued) 


Disease 

Enzyme Defect 

Symptoms/PE Findings 

Diagnosis 

Other 

MPS IV 

(Morquio's 

disease) 

An N- 

acetylgalactosamine- 

6-sulfatase 

deficiency 

Short-trunked dwarfism 

characterized by mild coarse 
features, corneal clouding, 
restrictive lung disease, no 

dysostosis multiplex, and 
normal intelligence. 

Chondroitin 6-sulfate 

excretion in urine. 

Patients with MPS 

IV have normal 

intelligence. 

MPS VI 

(Maroteaux- 
Lamy disease) 

An arylsulfatase B 
deficiency. 

A short-trunked dwarfism that 

presents with corneal clouding, 
infantile cardiomyopathy, 
hepatosplenomegaly, dysostosis 
multiplex, and claw-hand 

deformities. 

Dermatan sulfate 

excretion in urine. 

Treated with 

bone marrow 

transplantation. 

MPS VII (Sly 
disease) 

A (3-glucuronidase 
enzyme deficiency. 

Short stature, mental 

retardation, coarse facial 
features, variable degree 
of corneal clouding, 
visceromegaly, anterior beaking 

of vertebrae. 

Dermatan and 

heparan sulfate, 

chondroitin 

4-,6-sulfate excretion 

in urine. 

Coarse 

metachromatic 

granules in WBCs. 




Loss of deep tendon reflexes 
and involvement of the 
peripheral as well as the 
central nervous system is a 
distinguishing feature of 
Krabbe's disease and 
metachromatic 
leukodystrophy. 


Lysosomal Storage Diseases—Lipidoses 

A group of inherited metabolic disorders in which harmful amounts of lip¬ 
ids accumulate in specific cells and tissues. Table 24-10 summarizes the lipi¬ 
doses. 


Miscellaneous Other Diseases 

Disorders of Copper Metabolism 
Wilson's Disease 

Classic triad: Liver disease, movement disorder, and Kayser-Fleischer rings 
on the cornea. 

May present with neurologic disease, psychiatric disease, or liver disease. 
Neurologic symptoms may include: tremors, poor coordination, loss of 
hne-motor control, chorea, choreoathetosis, and rigid dystonia including 
mask-like facies. 

Diagnosis: Made by serum ceruloplasmin and T urinary copper (age ap¬ 
propriate norms). Also, a high hepatic copper concentration will be seen if 
liver biopsy is performed. 

Treatment: Penicillamine for copper chelation. 
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table 24-10. Overview of the Lipidoses 


Disease 

Enzyme Defect 

Symptoms/PE Findings 

Diagnosis 

Other 

Type 1 Gaucher's 

A glucocerebrosidase 

Accumulation of 

Gaucher cells in the 

Enzyme 

disease 

enzyme deficiency. 

Gaucher cells at the 

bone marrow. 

replacement therapy 



corneoscleral limbus; 

hepatosplenomegaly, 
osteolytic lesions, 

anemia and 

thrombocytopenia, 

T risk of pathologic 

fractures. 


is available. 

Type A 

A sphingomyelinase 

Hypotonia, 

Multiple organs show 


Niemann-Pick 

deficiency that is 

hyperreflexia. 

foam cells, including the 


disease 

more common among 

cherry-red spots. 

brain, lung, and bone 



Ashkenazi Jews. 

hepatosplenomegaly, 
failure to thrive, 
profound loss of CNS 

function over time. 

marrow. 


Type B 

A sphingomyelinase 

Visceral form has 

Large vacuolated 


Niemann-Pick 

deficiency that is also 

no neurologic 

foam cells ("NP cells") 


disease 

most commonly found 

manifestations. 

on bone marrow 



among Ashkenazi Jews. 

Hepatosplenomegaly 

biopsy. 




and cherry-red spot 

Laboratory findings 




are less common; 

include t LDL, T 




frequent respiratory 

triglycerides, and i 




infections. 

HDL. 


Type C 

Intracellular 

Vertical supranuclear 

Foam cells on bone 

Highly variable 

Niemann-Pick 

accumulation of 

gaze palsy, 

marrow biopsy. 

phenotype with 

disease 

cholesterol. 

hepatosplenomegaly, 


NPC-1 mutations. 



hypotonia, 


Limited upgaze 



developmental delay, 


is found often in 



cerebellar ataxia, mental 


Niemann-Pick, 



retardation, poor school 
performance and 

behavioral abnormalities. 


Type C. 

Tay-Sachs 

A hexosaminidase 

Cherry-red spot and 

GM2-ganglioside 

The infantile form is 

disease (GM2 

A deficiency that is 

blindness, t startle 

accumulation. 

fatal by age 5. 

gangliosidosis) 

more common among 

response, hypotonia and 




Ashkenazi Jews and 

poor head control, later 




French Canadians. 

spasticity. 
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table 24-10. Overview of the Lipidoses (continued) 


Disease 

Enzyme Defect 

Symptoms/PE Findings 

Diagnosis 

Other 

Metachromatic 

An arylsulfatase A 

Optic atrophy, biliary 

T protein in CSF; i 

Age of onset may 

leukodystrophy 

deficiency. 

tract abnormalities. 

arylsulfatase A activity in 

vary; adult onset 



severe CNS disease 

urine, leukocytes, and 

may present as 



including hypotonia 

fibroblasts; T urinary 

psychiatric illness. 



progressing to spasticity, 

sulfatide excretion. MRI 




seizures, loss of mental 

brain with evidence of 




function, progressive 
polyneuropathy. Loss 
or depression of deep 

tendon reflexes. 

leukodystrophy. 


Fabry's disease 

An X-linked recessive 

Delayed puberty. 

Lipid-laden macrophages 

Enzyme 


a-galactosidase 

Whorl-like corneal 

in bone marrow; 

replacement 


deficiency. 

dystrophy in 

glycosphingolipid 

therapy is available. 



heterozygous females 

deposition in all areas of 




and hemizygous 

males. 

the body. 




Heart abnormalities, 





including CAD and 
cardiomyopathy. 





Renal failure. 





Autonomic 





dysfunction, 

acroparesthesia, T 

risk for strokes. 



Krabbe's disease 

A p-galactosidase 

Failure to thrive. 

Diffuse cerebral atrophy 



deficiency that takes four 

Optic atrophy. 

on CT and MRI, i nerve 



clinical forms: infantile, 

blindness. 

conduction velocity, 



late infantile, juvenile, 

Hyperirritability, 

T protein in CSF; 



and adult. 

hypersensitivity 

galactocerebroside 




to stimuli, mental 

p-galactosidase 




deterioration, 

deficiency in serum, 




neurodegeneration, 

leukocytes, and 




loss of deep tendon 
reflexes, hypertonicity 
in early stage, 
seizures, decerebrate 
posturing in late 
stages. 

fibroblasts. 
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Menkes Disease 

An X-linked disorder of copper transport caused by mutations in the cop¬ 
per-transporting ATPase gene (ATP7A). The result is copper deficiency. 
Infants appear healthy until age two to three months, when loss of devel¬ 
opmental milestones, hypotonia, seizures, and failure to thrive occur. 
Changes of the hair (short, sparse, coarse, twisted, often lightly pigmented). 
Temperature instability and hypoglycemia may be present in the neonatal 
period. Death usually occurs by three years of age. 

Diagnosis: Serum copper concentration and serum ceruloplasmin con¬ 
centration are si. 

Treatment: Treatment with subcutaneous injections of copper histidine or 
copper chloride before 10 days of age may improve neurological outcome. 
Supportive care including gastrostomy tube placement may be helpful. 
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SEIZURES AND EPILEPSY 


CATEGORIZATION OF SEIZURES 




Epilepsy should usually be 
diagnosed only after two or 
more unprovoked seizures. 



The incidence of epilepsy is 
highest in the elderly 



Complex partial seizures often 
can be distinguished from 
absence seizures by presence 
of an aura, longer duration 
(90 seconds versus 15 
seconds), and postictal 
confusion. 



Generalized seizures begin in 
both hemispheres at the same 
time. Partial seizures begin in 
one location, but can spread 
rapidly and become 
generalized seizures. 
Primary generalized epilepsy 
usually has a genetic 
predisposition and begins in 
childhood or young 
adulthood. They do not have 
a well-defined aura. 


A seizure is a temporary alteration in brain function due to excessive synchro¬ 
nized neuronal activity. Epilepsy is a group of disorders characterized by a 
tendency toward recurrent unprovoked seizures, and can typically be diag¬ 
nosed only after two or more unprovoked seizures. 

Ten percent of individuals will have one seizure in their lifetime. 

Fifty million people in the world, including 2 million people in the United 
States, have epilepsy. 

One percent point prevalence of epilepsy in both developing and devel¬ 
oped countries. 

Incidence varies with age, with high rates in early childhood and a second 
peak in people over 65. Incidence of epilepsy is highest in the elderly. 
Thirty to forty percent of patients with epilepsy continue to experience oc¬ 
casional seizures despite treatment. 

Recurrence rate after a single generalized tonic-clonic seizure is 30-70% 
within 3-4 years in untreated patients. 

Epilepsy is not a single condition but a symptom of various disorders that 
cause brain dysfunction. Description of a seizure helps classify the seizure, de¬ 
termine diagnostic evaluation, choice of medication, prognosis, and possible 
genetic transmission. 

Partial seizures: Focal seizures involving only part of the brain. 

Partial, simple: No alteration in consciousness. Usually associated with 
“positive” symptoms (e.g., tingling rather than numbness). Manifestation 
depends on localization: Can include motor, sensory, visual, gustatory, 
olfactory, auditory, psychic phenomena (deja vu, jamais vu, fear, panic, 
euphoria). 

Partial, complex: Alteration in consciousness, and may include autom¬ 
atisms (lip-smacking, chewing, picking at clothing). 

Secondarily generalized: A convulsion preceded by focal onset (the focal 
onset is sometimes not apparent clinically). 

Generalized: Seizures involving both hemispheres of the brain at the same 
time, with abrupt loss of consciousness. 

Myoclonic: Shortest generalized seizure; may consist of a single jerk and 
shows generalized spike or polyspike wave discharge on electroencephalo¬ 
gram (EEG). 

Clonic: Rhythmic jerking. 

Tonic: Sustained muscle contraction; may —» “drop seizures.” 
Tonic-clonic: Tonic period, followed by clonic jerking. Commonly re¬ 
ferred to as “convulsion,” “grand-mal.” 

Absence, typical: 3-Hz spike wave discharges on EEG associated with brief 
(usually < 30 seconds) episode of unresponsiveness, may be accompanied 
by eyelid fluttering, si tone, T tone, or automatisms (“petit-mal”). 

Absence, atypical: 1.5-2.5-Hz spike-wave discharges on EEG, longer in 
duration and associated with more automatisms and motor signs than typi¬ 
cal absence. 

Atonic (astatis): Loss of muscle tone; may —> “drop seizures.” 


AGE-RELATED EPILEPSY SYNDROMES 


Benign Neonatal Familial Convulsions 

Rare. 

Seizures begin on days 2-7 of life with spontaneous remission. 
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Focal tonic or clonic. 

Autosomal dominant, incomplete penetrance. 
Defect in voltage-dependent potassium channel. 
Treat with phenobarbital. 


Benign Neonatal Convulsions—"Fifth Day Fits" 

Healthy infant; typically occur on day 5 of life. 

Focal tonic or focal clonic, 

Can be treated with phenobarbital, but remit spontaneously after 1-2 days. 


Benign Myoclonic Epilepsy of Infancy 

First or second year of life. 

Males > females 2:1. 

Thirty percent have family history of epilepsy. 
Brief generalized myoclonic seizures. 

Treat with valproate. 


Infantile Spasms (West Syndrome) 

“Jack-knifing” with sudden flexion, extension, or mixed flexion-extension 
movements of the trunk and proximal muscles; often occur in clusters. 
Often have mental retardation. 

EEG is diffusely abnormal with high-amplitude sharp and slow waves 
(hypsarrhythmia). 

Causes include inborn errors of metabolism, structural brain abnormali¬ 
ties, tuberous sclerosis. 

Treat with adrenocorticotropic hormone (ACTH). 

Resection can be considered if there is a focal lesion. 


Lennox-Gastaut Syndrome 

Appears between the ages of 1 and 10 years, sometimes de novo and some¬ 
times following infantile spasms. 

Most are mentally retarded. 

Approximately 70% have an identifiable cause for the retardation and epi¬ 
lepsy. 

Multiple seizure types (tonic, atypical absence, atonic). 

Diffusely abnormal EEG, becomes more abnormal in sleep; slow spike- 
and-wave discharges of 1.5 to 2 Hz. 

Treat with broad-spectrum agent; felbamate may be used. 



Lennox-Castaut syndrome is a 
triad of (1) multiple seizure 
types refractory to 
antiepileptic drugs; (2) mental 
retardation ; and (3) slow 
spike-and-wave activity on 
EEC. 



Rolandic Epilepsy 

Found in school-age otherwise healthy children and usually resolves by 
puberty. 

Most common partial epilepsy of childhood (two-thirds of all idiopathic 
partial epilepsy). 

Onset at age 3-16 (peak 5-8). 

Complex genetic inheritance. 

Patients will have nocturnal seizures with excessive salivation, gurgling or 
choking sounds, and clonic contractions of upper face and upper extremities. 
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SEIZURES AND EPILEPSY 


Twenty percent of patients will have only one seizure, and two-thirds have 
infrequent seizures. 

Can be treated with meds used for partial seizures (e.g., carbamazepine). 
Patients are neurologically normal and will outgrow the disorder. 



Childhood Epilepsy with Occipital Paroxysms (Panayiotopoulos 
Syndrome) 

Peak at 5 years; male = female. 

Principle seizure type is autonomic and autonomic status epilepticus. 
Clinically, child is conscious but complains about feeling sick, turns pale, 
and vomits (headaches my occur at onset). 

Neurological exam and imaging normal, multifocal spike and slow waves; 
misdiagnosis is common; overall prognosis is benign. 


Rasmussen's Encephalitis 

Usually presents in childhood. 

Typically 6-10 years of age with uncontrollable focal seizures. 

May present with epilepsia partialis continua (EPC) —focal motor status 
epilepticus. 

Progressive; usually involves only one hemisphere. 

Antiglutamate receptor antibodies are seen in some cases. 

Neuropathology: Perivascular lymphocystic infiltrates with vascular injury, 
astrogliosis, neuronal loss, and cortical atrophy. 

Hemispherectomy is the best established treatment; high-dose intravenous 
human immunoglobulin may be helpful. 


Childhood Absence Seizures 


• The teacher of a 5-year-old girl refers her for evaluation of "spacing out" 
She is not paying attention and seems to be daydreaming during class. Her 
neurological exam is normal. During hyperventilation, she stares and be¬ 
comes unresponsive for 10 seconds. She then is completely back to her baseline. 
What is her diagnosis? Childhood absence epilepsy. 


Ten to fifteen percent of childhood epilepsy cases. 

Age range 2-13, typical age 7. 

Female > male = 3:2. 

Family history of epilepsy in 15-45% of cases (complex inheritance pat¬ 
tern). 

Symptoms include staring, arrest of activity, eye fluttering, automatisms, 
change in tone. 

EEG shows 3-Hz frontally predominant generalized spike-and-wave dis¬ 
charges. 

Provoked by hyperventilation. 

Spontaneous remission in 70% during adolescence. 

Treated with ethosuximide, valproic acid, lamotrigine. 
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Juvenile Absence Seizures 

Peak onset 10-12 years, male = female. 

Often have occasional generalized tonic-clonic seizures. 
Tend to cluster in the morning. 

May be mild and unnoticed. 

EEG shows 4—5-Hz generalized spike-wave discharges. 
Treated with broad-spectrum antiepileptic drugs. 


Juvenile Myoclonic Epilepsy 


♦ An 18-year-old boy presents with early morning myoclonic seizures; EEG 
shows fast (4-6 Hz) spike-and-wave complexes. How is he treated and 
what is his prognosis? The diagnosis is juvenile myoclonic epilepsy. Valp¬ 
roic acid is the treatment of choice, and recurrence of seizures will occur if treat¬ 
ment is stopped. 


Eighteen percent of all idiopathic generalized epilepsy. 

Onset 12-18; peak at 15 years; gender distribution is equal. 

Usually developmentally and neurologically normal. 

Positive family history in one-third; complex inheritance. 

Myoclonus is required for diagnosis, typically occurs in the morning. 
Generalized tonic-clonic +/- absence. 

Drug of choice valproic acid in men and lamotrigine in women. 


Epilepsy in the Elderly 

Most common time to develop epilepsy. 

Seizures may be difficult to recognize, and postictal confusion can be pro¬ 
longed. 

May be secondary to vascular events, neurodegenerative condition, or other 
structural etiology, but often are idiopathic. 



LOCATION-RELATED SEIZURES 


Temporal Lobe Epilepsies (TLE) 

Mesial temporal seizures are the most common form of TLE. 

Seizures may consist of rising epigastric discomfort, nausea, autonomic 
signs, fear, olfactory hallucinations, followed by loss of awareness, oral or 
manual automatisms (ipsilateral to ictal focus), dystonic postures (contral¬ 
ateral to ictal focus). 

Patients often have a history of prolonged, severe, febrile seizures. 
Hippocampal (Ammon's horn) sclerosis is the most common pathology seen 
with gliosis and neuronal loss in the CA1 pyramidal cell layer (CA3, CA4 
less involved, CA2 is relatively spared, and subiculum typically uninvolved). 
Autosomal-dominant partial epilepsy with auditory features (ADPEAF). 
Onset: Second decade of life. 

Auditory hallucinations of monotonous buzzing, voices from the past, spe¬ 
cific singers, or distortions of sounds in the environment. 
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SEIZURES AND EPILEPSY 


May have other partial seizure types. 

Mutations in the LGI1 gene (leucine-rich gene, glioma inactivated). 



Mesial temporal lobe epilepsy 
with hippocampal sclerosis 
shows MRI-apparent 
hippocampal atrophy and t 
T2-weighted signal changes. 



Frontal lobe seizures: 
Clinically variable », little or no 
impairment of consciousness, 
hyperkinetic automatisms, 
rapid secondary 
generalization, short postictal 
period. 


Frontal Lobe Epilepsies 

Frequent seizures, often in stage 2 sleep. 

Short seizure duration. 

Minimal or no postictal confusion. 

Rapid secondary generalization. 

Prominent motor manifestations. 

Complex gestural automatisms. 

Supplementary motor seizures: Brief, lasting 10-40 seconds, bilateral tonic 
or clonic movements in association with preserved consciousness. 

Bicycling movements and other asynchronous bilateral movements may 
occur (pelvic thrusting and side-to-side head movements are suggestive of 
psychogenic nonepileptic seizures). 

Autosomal-dominant frontal lobe nocturnal epilepsy. 

Onset in first two decades of life. 

Usually occur during sleep. 

Clinically similar to other types of frontal lobe seizures. 

Mutations in gene coding for neuronal nicotinic acetylcholine receptors. 


SEIZURES OF SPECIFIC ETIOLOGIES 


Febrile Seizures 


Seizures associated with fever in children 6 months to 5 years of age with¬ 
out intracranial infection; average age 18-22 months; boys > girls. 
Approximately 1 in 25 children have febrile seizures, and one-third will 
have a recurrence 

Usually occurs the first day of a fever, sometimes before a fever is recog¬ 
nized. 

Seizures of any type —usually tonic-clonic or tonic. 

Complex if > 15 minutes, more than one seizure in 24 hours, or focal fea¬ 
tures. 

EEG is generally not useful; epileptiform activity is not predictive of even¬ 
tual development of epilepsy. 

Management: Identify underlying illness and do lumbar puncture if there 
is clinical concern about meningitis. 

No neuroimaging is necessary unless the physical exam points to possible 
structural lesion. 

No treatment is necessary; for children who have frequent or prolonged fe¬ 
brile seizures, oral or rectal diazepam during fevers can be used during the 
febrile illness. 

T risk of developing epilepsy (3% by age 7 versus 0.5%). 
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Alcohol Withdrawal Seizures 


♦ A 55-year-old university professor presents with a generalized tonic-clonic 
seizure. He has a normal examination. He drinks four scotches every night, 
but did not drink last night because he was babysitting his grandson. What 
is the likely etiology, and how should he be treated? He most likely is having an 
alcohol withdrawal seizure. The appropriate treatment is stabilization with benzo¬ 
diazepines. 


Ninety percent occur 7-48 hours after cessation of drinking, and 50% oc¬ 
cur 13-24 hours after drinking has ceased. 

Can occur up to 7 days after stopping drinking. 

Symptoms: Tremulousness and some myoclonic jerks of extremities. 

Risk of delirium tremens (DTs) and status epilepticus. 

EEG may show heightened excitability to photic stimulation that resolves 
with benzodiazepines. 

Management: 

Administer thiamine before glucose, correct fluid and electrolyte ab¬ 
normalities; administer magnesium. 

Lorazepam and additional doses every 4 hours as needed. 

Phenytoin has no value for alcohol withdrawal seizures. 


Eclampsia 

Occurrence of partial or secondarily generalized seizures, not caused by 
another neurologic disease, in a woman who meets the criteria for preec¬ 
lampsia (pregnancy induced proteinuria and edema after the 20th week of 
gestation). 

Headache, confusion, hyperreflexia, visual hallucinations, or blindness 
may occur. 

Seizures may occur even when few signs of preeclampsia are present. 
Occur before, during, or after childbirth. 

EEG with focal or diffuse slowing and epileptiform activity. 

Treat with magnesium sulfate. 



Reflex Seizures 


Seizures are regularly elicited by some specific stimulus or event (visual, 
thinking, music, eating, reading, exercise, praxis, somatosensory). 
Flickering light, patterns. 

Treat with trigger avoidance, desensitization therapy, antiepileptic drugs. 


Psychogenic Nonepileptic Seizures (PNES) 

Also called pseudoseizures. 

Paroxysmal changes in behavior that resemble epileptic seizures but are 
without organic cause and EEG changes, usually due to a conversion dis¬ 
order. 

Many have comorbid psychiatric illness or a history of abuse. 

Ten to thirty percent of patients evaluated at tertiary referral centers for 
medically refractory epilepsy actually have PNES. 



Elevated serum prolactin , 
when measured at 10-20 
minutes after an event; is a 
useful adjunct for the 
differentiation of generalized 
tonic-clonic or complex partial 
seizure from PNES. 
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TABLE 25-1. Common Causes of Provoked Seizures 



Metabolic 

Hyponatremia 

Hypoglycemia 

Hyperthyroidism 

Nonketotic hyperglycemia 

Hypocalcemia 

Hypomagnesemia 

Renal failure 

Porphyria 

Hypoxia 

Medications 

Benzodiazepine withdrawal 

Barbiturate withdrawal 

Phenothiazines 

Buproprion 

Tramadol 

Substance abuse 

Alcohol withdrawal 
Cocaine 
Amphetamine 
Phencyclidine 

Methylenedioxymethamphetatime (MDMA, "ecstasy") 


Differential diagnosis includes frontal lobe seizures that may have unusual 
movements and very brief postictal state. 



evaluating a history of 
possible seizure is a good 
eyewitness account 


DIAGNOSIS OF SEIZURES 


• An 18-year old woman presents to the emergency room after her boyfriend 
witnessed a convulsion (her first) from which she has recovered fully. What 
investigations should she have in the emergency room? 

History and tests should include an eyewitness account of the event, a physical 
and neurologic examination, a screening for drugs and alcohol, electrolytes, blood 
urea nitrogen (BUN), creatinine, glucose, complete blood count, pregnancy test, 
electrocardiogram (ECG), and a head computed tomography (CT). 


History, including: Medication and drug exposure. 

Previous seizures. Screen for myoclonus, odd behaviors, loss of time, staring 
spells. 

Risk factors: History of febrile seizures, developmental delay, head injury 
resulting in loss of consciousness, brain infection, brain lesions, family 
history of seizures. 
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General physical exam. 

Assess for signs of other systemic disease. 

Skin findings suggestive of tuberous sclerosis, neurofibrobatosis, or Sturge- 
Weber syndrome. 

Complete neurological exam. 

Blood tests to check for metabolic and toxic disorders. 

Neuroimaging: Magnetic resonance imaging (MRI) with thin (0.5-mm) 
cuts through the temporal lobes is the preferred neuroimaging technique 
in epilepsy. 

■ EEG: 

Positive in 20-59% of people with epilepsy—a normal EEG never ex¬ 
cludes the diagnosis of seizure. 

Ninety-five percent abnormal in absence epilepsy. 

Repeated EEGs are positive in 59-92% of people with epilepsy; three 
30-minute EEGs should diagnose 90% of cases with epilepsy. 

Photic stimulation, hyperventilation, and sleep are all activating proce¬ 
dures used to T the yield of EEG in finding abnormalities. 
Sleep-deprived EEG is a more sensitive measurement. 

Epilepsy is suggested by abnormal spikes, polyspike discharges, spike- 
wave complexes. 

EEG may distinguish between partial and generalized epilepsies. The in- 
terictal EEG of generalized seizures is frontally predominant, generalized 
spike or polyspike wave discharges. 

Ambulatory EEG can be helpful to obtain a longer sample, monitor fre¬ 
quency of seizures, or diagnosis events of unclear etiology. 

Video-EEG monitoring in an epilepsy monitoring unit may be necessary 
to diagnose events of unclear etiology or obtain information for surgical 
planning. 


Consider Psychiatric Comorbidities 

Treatment of the patient with epilepsy also requires attention to the psycho¬ 
logical and social consequences of epilepsy. 

Twenty to thirty percent of patients with epilepsy have a psychiatric comor¬ 
bidity. 

Depression is the most common psychiatric diagnosis and occurs in 30- 
40% of patients with epilepsy. 



A normal\ or nonspecifically 
abnormal EEC, never excludes 
the diagnosis of seizures. 



Most neurologists begin drug 
therapy after two unprovoked 
seizures. Selection of 
antiepileptic drugs (AEDs) 
depends on seizure type, 
medical comorbidities, 
and in women on 
contraceptive and pregnancy 
issues (see Table 25-4). 



Between 60% and 75% of 
children with epilepsy who 
have been seizure free for 
more than 2 years on 
medications will remain 
seizure free for 2 years when 
AEDs are withdrawn. 



table 25-2. Nonepileptic Disorders that Can Mimic Epilepsy 
Syncope (vasovagal/neurocardiogenic, i cardiac output, volume depletion, arrhythmia) 
Migraine (classic, basilar, confusional, acephalgic) 

Cerebrovascular (transient ischemic attack, amyloid angiopathy) 

Sleep disorders (REM behavior disorder, narcolepsy, cataplexy, parasomnias) 
Movement disorders (tics, nonepileptic myoclonus, tremor) 

Transient global amnesia 

Psychiatric (panic, dissociation, conversion, malingering) 
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table 25-3. Seizure Disorders and EEC Associations 



Disorder 

EEC Finding 

Hepatic encephalopathy 

Triphasic waves. 

Focal epilepsy 

Focal spikes, sharp waves, slowing. 

Generalized epilepsy 

Bilateral spike-and-wave discharges. 

Brain lesion 

Focal slowing. 

Alzheimer's disease 

Normal or background slowing. 

Prion disease 

Periodic, short-interval (0.5-1 sec) generalized, bisynchronous discharges on EEG. 

Subacute sclerosis panencephalitis 

Periodic slow-wave complexes in the EEG that recur every 4-15 seconds. 

Anoxia 

Burst suppression; intermittent sharp complexes interrupted by delta or no activity for 

2 seconds to many minutes. 

Brain death 

Electrocerebral inactivity. 

History of brain surgery 

Breach rhythm. 

Drug overdose 

Delta and beta activity. 

Herpes simplex encephalitis 

Periodic lateralized epileptiform discharges (PLEDs). 

Huntington's disease 

Low-amplitude EEG. 


Management of 
Status Epilepticus- 
ABCD DEFC 

Airway 

Breathing (administer 
oxygen) 

Circulation 
Drugs (lorazepam 
and intravenous 
fosphenytoin) 
DEFG: "Don't Ever 
Forget Glucose—and 
thiamine" 


There is an approximately 5-10-fold T risk of suicide. 

Anxiety and psychosis are also more common than in the general popula¬ 
tion. 

Neuropsychiatric symptoms reported with temporal lobe epilepsy include 
psychosis, fear, anxiety, hypergraphia, hypermorality, and altered sexual 
function. 

Treatment 

Recurrence rate after a single generalized tonic-clonic seizure is 30-70% 
within 3-4 years in untreated patients. 


Epilepsy Treatment and Women's Issues 

Conception 

Up to 20% of women with epilepsy have abnormal ovarian function, in¬ 
cluding anovulatory menstrual cycles, polycystic ovaries. 
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More common in women taking valproic acid. 

Several AEDs induce metabolism of female sex hormones, decreasing efficacy of hormonal contra¬ 
ception (see Table 25-4). 


table 2 5-4. Epilepsy Treatment 


AED 

Seizure Type 

Side Effects and Monitoring 

Carbamazepine 

Partial seizures 

Bone loss, many drug-drug interactions. 

Monitor CBC, LFTs, sodium. 

Felbamate 

Partial, generalized 

Risk of aplastic anemia and hepatic failure limit use. 

Monitor CBC, LFTs. 

Lamotrigine 

Partial, generalized, absence 

Use slow titration due to risk of rash. 

Oxcarbazepine 

Partial 

Hyponatremia more common than with carbamazepine. 

Monitor sodium. 

Phenytoin 

Partial 

Bone loss, cerebellar dysfunction, neuropathy, gingival hyperplasia, 
hirsutism, zero-order kinetics, many drug-drug interactions. 

Monitor CBC, LFTs. 

Phenobarbital 

primidone 

Partial, generalized, acute 

treatment of neonatal 

seizures 

Bone loss, connective tissue dysfunction, more sedating, many drug-drug 

interactions. 

Monitor CBC, LFTs. 

Tiagabine 

Partial 

Can cause new-onset seizures and status epilepticus in patients without 
epilepsy. 

Valproate 

Partial, generalized; 

absence 

Bone loss. 

Gabapentin 

Partial 


Levetiracetam 

Partial, generalized, absence 


Pregabalin 

Partial 


Topiramate 

Partial, generalized, absence 


Zonisamide 

Partial 
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table 25-5. Surgical Treatments for Epilepsy 


Treatment 

Indication 

Vagus nerve stimulator 

Medically intractable epilepsy. 

Focal resection 

Partial-onset seizures arising from resectable cortex 
(good for mesial temporal sclerosis). 

Corpus callosotomy 

Drop attacks. 

Hemispherectomy 

Rasmussen's syndrome. 

Subpial transactions 

Partial-onset seizures arising from unresectable cortex. 



Status epilepticus is 30 
minutes of either continuous 
seizure activity or repetitive 
seizures without recovery in 
between. 


Pregnancy 

Most pregnant women with treated epilepsy have uneventful pregnancies 
and deliver healthy babies. 

There is an T incidence of minor and major fetal malformations, even if 
untreated. The risk is 2-3% in the general population and 4-6% in women 
with epilepsy. 

The risk of birth defects T with the use of more AEDs. 


Bone Health 

Osteopenia and osteoporosis occur at a higher frequency in both men and 
women after long-term exposure to certain AEDs. 

Induced vitamin D metabolism may play a role. 

Calcium and vitamin D supplementation and dual energy x-ray absorpti¬ 
ometry (DEXA) screening. 
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Autosomal-recessive inheritance, 
438,439 

Avoidant personality disorder 
(AVPD), 96 

B 

Balint's syndrome, 227, 253 
Balo's concentric sclerosis, 289 
Barbiturates, laboratory tests and 
detection periods for, 59 
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324 

craniopharyngiomas, 333-334 
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gliomas, 322-325 
astrocytomas, 322, 324-325 
oligodendriogliomas, 325 
hemangioblastoma, 334-335 
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neurofibromas, 331-333 
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overview, 322 
paraneoplastic syndromes, 
337-338 
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pineal tumors, 329 
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primary central nervous system 
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76 
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differential diagnosis of, 114 
medical complications of, 113 
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CADASIL, 169 

Caffeine abuse and dependence, 
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abuse and dependence, 64-65 
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Carbamazepine (Tegretol), 38, 50 
Cardiomyopathy, dilated, 254 
Carotid dissection, 252, 319 
Carotid stenosis, 254 
Cataplexy, 146, 147 
Catatonia, 42 
Cauda equina, 200, 201 
Cauda equina syndrome, 201 
Caudal raphe nuclei, 213 
Cavernous sinus, 200 
Cavernous sinus syndrome, 200 
Celexa (citalopram), 24 
Central gray, 204 
Central nervous system, 194-235 
auditory system, 227, 228 
brain stem, 209-219 
blood supply to, 210 
general concepts, 209 
nuclei, 211-215 
syndromes, 215, 218 
cerebellum, 220-222 

circuitry, physiologic organi¬ 
zation of, 223 
cortex, layers of, 223 
external anatomy, 220, 221 
functional anatomy, 220, 221, 
222 

microanatomy, 222, 223, 224 
nuclei, 224 
cerebrum, 222-227 
Brodmann's areas, 224, 225 
cortex, microscopic structure 
of, 222, 224 
homunculus, 224, 225 
special systems, 224-227 
cranial nerves (CNs), 209, 210, 
211,212 

categories and functions, 

210 

foramina, 209 
nuclei, 211, 212 
gross anatomy, 194-195 
brain, lobes of, 194 
brain stem, 195 
descriptive anatomy, 194 
diencephalon, 195 
gustatory system, 228-229 
internal capsule/basal ganglia, 
231-232,234,235 
motor control pathways, 233 
striatum projections, 235 
limbic system, 229-230 
pathways, major, 230 
sagittal diagram of, 229 
meninges, 195 


meningeal hematoma/ 
hemorrhage, 196 
meningeal layers, 195, 196 
meningeal spaces, 195-196 
olfactory system, 228 
spinal cord, 200-209 

anatomical stuctures, impor¬ 
tant, 200-202 

ascending pathways, 205, 206, 
207 

descending pathways, 204- 
205 

lesions/diseases of, 207-209 
segments, organization of, 

202-204 

thalamus/hypothalamus, 230, 

231.232.233 
diencephalon, 230 
hypothalamic nuclei, 230, 

232.233 

tumors, metastatic CNS, 337 
vascular structures, 196-200 
arterial system, 196, 198 
venous system, 199-200 
ventricles/cerebrospinal fluid 
(CSF), 196 
flow of CSF, 196, 197 
hydrocephalus, 196 
vestibular system, 227-228 
end organs, 227 
nuclei, 227-228 
visual system, lesions associated 
with, 227 

Central sleep apnea, 148 
Cerebellar herniation, 266 
Cerebellum, 220-222 

circuitry, physiologic organiza¬ 
tion of, 223 
cortex, layers of, 223 
external anatomy, 220, 221 
functional anatomy, 220, 221, 
222 

microanatomy, 222, 223, 224 
nuclei, 224 

Cerebral abscess, 371-372 
Cerebral amyloid angiopathy, 169 
Cerebral contusions, 266 
Cerebral herniation, 265-266 
Cerebral palsy (CP), 432, 433 
types of, 433 

Cerebral venous thrombosis, 
257-258 

Cerebrospinal fluid (CSF), 196, 
303 

circulation of, 303 
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Cerebrospinal fluid (CSF) 
(Continued) 
flow of CSF, 196 
hydrocephalus, 196 
Cerebrotendinous xanthomatosis, 
168 

Cerebrum, 222-227 
Brodmann's areas, 224, 225 
cortex, microscopic structure of, 
222, 224 

archicortex, 222 
neocortex, 222 
homunculus, 224, 225 
special systems, 224-227 
motor system, 224-225 
somatosensory system, 225 
visual system, 226-227 
Cervical enlargement, 200 
Cervical plexus, 236 
Cervical radiculopathies, 401, 

402 

Channelopathies, 444, 445 
periodic paralysis, 444 
episodic ataxia, 444, 445 
hyperkalemic, 444 
hypokalemic, 444 
Chiari I malformation, 264, 427 
Chiari II malformation, 264, 
427-428 
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Chronic inflammatory demyeli- 
nating polyneuropathy 

(CIDP), 407 

Churg-Strauss syndrome, 409 
Cimetidine, 28, 34 
Circadian rhythm disorder, 148— 
149 

Circle of Willis, 199 
Citalopram (Celexa), 24 
Clarke's column, 204 
Claude's syndrome, 218, 253 
Clinically isolated syndrome (CIS), 
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Clomipramine, 24, 28, 87 
Clonazepam, 79, 84 
Clonidine, 77 
Clostridium botulinum , 430 
Clozapine (Clozaril), 47 
Cobalamin (Vitamin B 12 ) defi¬ 
ciency, 168, 208, 413 
Cocaine 

abuse and dependence, 65-67 
dependence, treatment for, 67 


intoxication and long-term 
use, 66-67 

mechanism and metabolism, 

66 

overdose, treatment for, 67 
tolerance and withdrawal, 67 
laboratory tests and detection 
periods for, 59 

Cognitive-behavioral therapy 
(CBT), 77, 146 
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inferior, 215 
superior, 215 
Coma, 267, 268 
stages of, 268 

Complex regional pain syndrome 

(CRPS), 313 
Concussion, 267 
Congenital adrenal hyperplasia, 
183 

Conus medullaris, 200, 201 
Conus medullaris syndrome, 201 
Conversion disorder, 127-130 
common categories of, and cor¬ 
responding symptoms, 130 
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that may suggest, 129 
factors commonly seen with, 

130 

prognostic indicators for recov¬ 
ery, 131 

Copper metabolism, disorders of, 
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Menkes disease, 453 
Wilson's disease, 450 
Coprophilia, 187 
Cori's disease, 448 
Corticobasilar ganglionic degen¬ 
eration (CBD), 173 
Cowden syndrome, 324 
Cranial arteritis, 169 
Cranial nerves (CNs), 209, 210, 
211,212 

categories and functions, 210 
foramina, 209 
nuclei, 211, 212 
Craniopharyngiomas, 333-334 
Creutzfeldt-Jakob disease, 168, 
169, 177, 393 
variant, 393 

Cryptococcosis, CNS, 379-381 
Cryptococcus neoformans, 379 
Cyclothymia, 39-40, 76 
Cymbalta (duloxetine), 24, 29, 

50, 79 


Cytomegalovirus (CMV), 411 
leukoencephalopathy, 169 

D 

Dandy-Walker syndrome, 264 
Debriefing prophylaxis, 77 
Defense mechanisms, 100-101 
Dejerine syndrome, 215 
Delayed postanoxic encephalopa¬ 
thy, 169 

Delayed radiation encephalopathy, 

169 

Delirium, 160-164 
causes of, 162 

diagnostic workup of a delirious 
patient, 161 

differential diagnosis of, 162 
management strategies for, 163 
Delirium tremens, 63 
Delusional disorder, 45, 51-52 
erotomanic, persecutory, or jeal¬ 
ous type, 52 
somatic type, 51 
Delusions, 42 

Dementia, 51, 153, 156, 164-179, 
292-307 

AIDS dementia complex 

(ADC), 178 

Alzheimer's disease (AD), 167, 
170-171,293-296 
medications for cognitive dys¬ 
function, 170 
causes of, 168, 305 
less common, 305 
due to head trauma, 178-179 
frontotemporal lobar degenera¬ 
tion (FTLD), 173,297-299 
variants of, 298 
human prion disease 

(Creutzfeldt-Jakob disease), 
177 

Huntington's disease, 175-176 
with Lewy bodies (DLB), 173, 
296-297 

mild cognitive impairment 

(MCI), 292-293 
neuroimaging studies of 171 
normal pressure hydrocephalus 
(NPH), 302-304 
Parkinson's disease dementia 
(PDD), 175, 305-307 
pharmacotherapy for psychotic 
symptoms in, 170 
possible signs of, 164 
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and sleep disorders, 156 
substance-induced, 57 
types, by neurological findings, 
165-166 

vascular (VaD), 172, 299-301 
Wernicke-Korsakoff syndrome, 
176-177 
workup, 167 

Dementia pugilistica, 169, 267 
Denial, 101 

Denticulate ligament, 196, 200 
Depakote (valproic acid), 50 
Dependent personality disorder 
(DPD), 97 

Depression, 23, 36, 153, 278 
clinical features of mania versus, 
36 

neurotransmitters in, 23 
sleep in, 153 

Depressive disorder not otherwise 
specified, 27 

minor depressive disorder, 27 
postpsychotic depressive disorder 
of schizophrenia, 27 
premenstrual dysphoric disorder, 
27 

recurrent brief depressive disor¬ 
der, 27 

Dermatomes, 242, 244, 245 
Dermatomyositis (DM), 418 
Desipramine, 24, 28 
Devices disease (neuromyelitis op¬ 
tica), 288 

Dextroamphetamine, 12, 148 
Dextromethorphan, 72 
Diabetic neuropathy, 411-412 
Dialysis dementia, 168 
Diencephalon, 195, 230 
Diffuse axonal injury (DAI), 267 
Diffuse Lewy body disease, 168 
Diphenhydramine, 170 
Disorders of childhood onset, 9-17 
attention deficit-hyperactivity 
disorder (ADHD), 10-12 
stimulant treatment of, 12 
symptoms of, 11 
autism spectrum disorders, 11, 

14, 15-17 

symptoms of autism, 16 
mental retardation (MR), 10, 
14-15 

Tourette's and tic disorders, 
13-14 

Disorganized behavior, 42 
Disorganized thinking/speech, 42 


Distal painful sensorimotor poly¬ 
neuropathy, 377 
Disulfiram, 34, 64, 67 
Dix-Hallpike maneuver, 356 
Dizziness and nystagmus, periph¬ 
eral causes of, 355-359 
benign paroxysmal positional 
vertigo (BPPV), 355, 356, 
357 

Meniere's disease, 357 
nystagmus, localizing, 358 
ocular oscillations, 359 
vestibular neuronitis/labyrinthi¬ 
tis, 357 

vestibulotoxicity, 357 
Donepezil, 170 
Dopamine, 272-273 
Dorsal medial fissure, 200 
Doxepin, 24, 28 
Draw-a-Person Test, 90 
Duchenne's muscular dystrophy 

(DMD), 419-420, 430-431 
Duloxetine (Cymbalta), 24, 29, 

50, 79 

Dural venous sinuses, 199 
Dyskinesias, 13 
Dyspareunia, 186 
Dyssomnias, 141, 142-150 

breathing-related sleep disorder, 

147- 148 

circadian rhythm disorder, 

148- 149 

dyssomnia NOS, 149-150 
insomnia, 142-146 

cognitive and behavioral treat¬ 
ments of, 146 

comparison of medications 
used in treating, 145 
pharmacologic treatment of, 
144 

narcolepsy, 146-147 

treatments for daytime sleepi¬ 
ness, 148 

primary hypersomnia, 146 
Dysthymic disorder, 26, 76, 78 
Dystonias, 307-308 
focal, 308 

primary torsion, 308 

E 

Eales' disease, 290 
Eating disorders, 78, 81, 86, 103— 
119, 155 

anorexia nervosa, 104-111 


appropriateness of weight for 
height, methods of calculat¬ 
ing, 109 

binge eating-purging type, 106 
differential diagnosis of, 107 
indications for inpatient man¬ 
agement of, 107 
medical complications of, 106 
restricting type, 105 
bulimia nervosa, 111-116 
differential diagnosis of, 114 
medical complications of, 113 
eating disorder not otherwise 
specified (EDNOS), 
116-119 

binge eating disorder, 117-119 
nocturnal sleep-related eating 
disorder, 155 

Eclampsia, seizures in, 461 
Effexor (venlafaxine), 24, 29, 50, 

79 

Ego, 99 

Electrochemical gradient, 270 
Electroconvulsive therapy (ECT), 
25, 36 

Electromyography (EMG) and 
nerve conduction studies 

(NCS), 420-421 
needle EMG, 421 
Embryonal tumors, 323, 326-327 
Emetophilia, 187 
Encephalitis, 319, 382, 384-385, 
386,458 
CMV, 382 

herpes simplex, 384-385 
Rasmussen's, 458 
West Nile, 385 
Encephalitis lethargica, 169 
Encephalomyelitis, acute demyeli- 
nating (ADEM), 289-290 
Encephalopathy and AIDS demen¬ 
tia complex, 378-379 
Endocarditis, neurological seque¬ 
lae of, 374-375 
Enuresis, 152 

Enzyme-linked immunosorbent as¬ 
say (ELISA), 390 

Ependymal tumors, 323, 325-326 
Epidural hematoma, 261 
Epidural space, 195 
Epilepsy, 277. See also Seizures 
age-related epilepsy syndromes, 

456-459 

benign myoclonic epilepsy of 
infancy, 457 
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Epilepsy (Continued) 

age-related epilepsy syndromes 
(Continued) 

benign neonatal convulsions, 

457 

benign neonatal familial con¬ 
vulsions, 456-457 
childhood absence seizures, 

458 

childhood epilepsy with oc¬ 
cipital paroxysms (Panay- 
iotopoulos syndrome), 458 
epilepsy in the elderly, 459 
infantile spasms (West syn¬ 
drome), 457 

juvenile absence seizures, 459 
juvenile myoclonic epilepsy, 

459 

Lennox-Gastaut syndrome, 
457 

Rasmussen's encephalitis, 458 
rolandic epilepsy, 457-458 
childhood, 425-426 
absence seizures, 426 
febrile seizures (FSs), 425 
location-related seizures, 459— 

460 

frontal lobe epilepsies, 460 
temporal lobe epilepsies 
(TLE), 459-460 
nonepileptic disorders that can 
mimic, 463 
treatment, 465, 466 
surgical, 466 

women's issues, epilepsy treat¬ 
ment and,464-466 
bone health, 466 
conception, 464-465 
pregnancy, 466 
Epley maneuver, 357 
Epstein-Barr virus (EBV), 411 
Erb-Duchenne paralysis, 238 
Erythema migrans, 390 
Escitalopram (Lexapro), 24, 79 
Eszopiclone, 144 
Essential tremor (ET), 277, 309— 
310 

Estazolam, 144 

Excitatory postsynaptic potentials 
(EPSPs), 271 
Exhibitionism, 187 
Extraocular muscles, disordered 
motility of, 351-354 
ophthalmoplegia, infranuclear 
vs. supranuclear, 354 


Eye movement desensitization and 
reprocessing (EMDR), 77 
Eyelid apraxis, 351 

F 

Fabry's disease, 452 
Falx cerebelli, 196 
Falx cerebri, 196 
Fantasy, 101 

Febrile seizures (FSs), 425, 460 
subtypes 425 
Fentanyl, 69 
Fetishism, 187 
Filum terminale, 196, 200 
Fluoxetine (Prozac), 24, 50, 84, 87 
Fluvoxamine, 24, 87 
Folic acid deficiency, 168, 413 
Forbes' disease, 448 
Formal thought disorder, 42 
Formication, 67 
Foster-Kennedy syndrome, 344 
Fragile X, 442 

Fragile X-associated tremor/ataxia 
syndrome, 442 
Free association, 99 
Friedreich's ataxia, 208, 307, 443 
Froment's sign, 404 
Frontotemporal dementia, 173 
Frontotemporal lobar degeneration 
(FTFD), 173, 297-299 
variants of, 298 


G 

Gabapentin, 39, 144, 145 
Galactosemia, 439, 446 
Galantamine, 170 
Gamma-aminobutyric acid 
(GABA), 275-276 
Gaucher's disease, 439, 451 
Gender identity, 182 
Gender identity disorder (GID), 
183-184 
Gender role, 182 
Generalized anxiety disorder 

(GAD), 76, 78-80, 83, 86, 
153 

differentiating from other pri¬ 
mary psychiatric condi¬ 
tions, 78 

first-line medications for treat¬ 
ment of, 79 

second-line agents for, 80 
Genetic imprinting, 441-442 
Geodon (ziprasidone), 39, 47, 50 
Germ cell tumors, 323, 329 


Gerstmann-Straussler-Scheinker 
syndrome, 168 

Giant cell (temporal) arteritis, 
318-319, 409 

Glioblastoma multiforme (GBM), 
326 

Gliomas, 322-325, 344 
astrocytomas, 322, 324-325 
oligodendriogliomas, 325 
optic nerve, 344 
Glutamate, 276-277 
Gowers' sign, 419 
Granulomatous angiitis, 169 
of the brain, 290 
Gray matter, 202, 203, 204 
laminae, 203, 204 
Guanfacine, 77 

Guillain-Barre syndrome (GBS), 
405-407 

Gustatory system, 228-229 

H 

Hallervorden-Spatz disease, 168 
Hallucinations, 42 
Haloperidol (Haldol), 47, 50, 170 
Hashimoto's encephalopathy, 169 
Headaches, 315-319 

comparison of migraine and 
cluster, 315 

indications for imaging in, 317 
migraine, 277 
primary, 315-316 
cluster, 316 
migraine, 315-316 
tension-type, 316 
secondary, 317-319 

giant cell arteritis, 318-319 
idiopathic intracranial hyper¬ 
tension (pseudotumor cere¬ 
bri), 317-318 

intracranial hypotension, 318 
and sleep disorders, 155 
Hearing loss and tinnitus, 355 
Hemangioblastoma, 334-335 
Hemiballism, 235 
Henoch-Schonlein purpura, 409 
Heparin, 256 
Hepatitis B and C, 411 
Hermaphroditism, 182 
Heroin 

abuse and dependence, 68-71 
intoxication and overdose, 70 
treatment for, 70-71 
withdrawal, 70 
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laboratory tests and detection 
periods for, 59 

Herpes simplex encephalitis, 

384-385 

Hers' disease, 448 
Heteroplasmy, 440 
Hippocampal formation, 229, 231 
Histamine, 275 
Histrionic personality disorder 
(HPD), 94-95 

HIV 

associated conditions, 376-379 
acute/chronic inflammatory 
demyelinating polyneu¬ 
ropathy (CIDP), 376 
aseptic meningitis, 376 
distal painful sensorimotor 
polyneuropathy, 376-377 
encephalopathy and AIDS 
dementia complex, 378— 
379 

mononeuropathies, multiple, 

377 

myopathies, 377 
vacuolar myelopathy, 378 
associated opportunistic infec¬ 
tions, 379-383 
cryptococcosis, CNS, 379— 

381 

encephalitis, CMV, 382 
human T-cell lymphotropic 
virus-1 (HTLV-1), 383 
immune reconstitution 
inflammatory syndrome 

(IRIS), 383 

lymphoma, CNS, 381 
progressive multifocal leuko- 
encephalopathy (PML), 
382-383 

toxoplasmosis, CNS, 381— 

382 

neuropathies, 410-411 
Homocystinuria, 446 
Homosexuality, 184 
Homunculus, 224, 225 
Hormones and neurohormones in 
sexual behavior, 184 
Horner's syndrome, 348, 350 
Human prion disease. See 

Creutzfeldt-Jakob disease 
Human T-cell lymphotropic 

virus-1 (HTLV-1), 383,411 
Humor, 100 
Hunter's disease, 449 
Hunter's syndrome, 264 


Huntington's disease, 13, 168, 
175-176, 308-309,438 
Hurler's disease, 449 
Hurler's syndrome, 264 
Hydrocephalus, 196, 262-263, 
426-427 

ex vacuo, 426-427 
genetic/congenital conditions as¬ 
sociated with, 264 
nonobstructive (communicating, 

264, 426 

obstructive (noncommunicat¬ 
ing), 263, 264, 426 
types of, 264 

Hyperkalemic periodic paralysis, 
444 

Hypersomnia 

post-traumatic, 150 
primary, 146 
Hypertension, 279 
intracranial, 264 

Hypertensive encephalopathy, 265 
Hyperthyroidism, 168 
Hypnagogic/hypnopompic halluci¬ 
nations, 146, 147 
Hypnotics, 170 

Hypocalcemic encephalopathy, 

169 

Hypochondriasis, 132-133, 134 
favorable prognostic indicators 
for individuals with, 134 
Hypoglycemia, 169 
Hypokalemic periodic paralysis, 

444 

Hypopnea, 139 

Hypotension, spontaneous intracra¬ 
nial, 265 

Hypothalamus. See Thalamus/hy¬ 
pothalamus 
Hypothyroidism, 168 

I 

Id, 99 

Idealization, 101 
Illusions, 42 

Imagery rehearsal training (IRT), 
146 

Imipramine, 24, 84 
Immune reconstitution inflamma¬ 
tory syndrome (IRIS), 383 
Inborn errors of metabolism, 
444-453 

disorders of copper metabolism, 

450,453 


Menkes disease, 453 
Wilson's disease, 450 
laboratory tests, 445 
metabolic diseases, overview of, 

445-450 

galactosemia, 446 
homocystinuria, 446 
maple syrup urine disease, 446 
organic acidurias, 446-447 
peroxisomal diseases, 447-450 
phenylketonuria (PKU), 445 
urea cycle defects, 447 
newborn metabolic screening, 

444-445 

Infantile spasms, 457 
Inferior olivary nucleus, 213 
Inhalants, 72 

Inheritance patterns, 437-441 
autosomal-dominant inheri¬ 
tance, 437 

autosomal-recessive inheritance, 
438,439 

inheritance of complex multifac¬ 
torial diseases, 440-441 
mitochondrial inheritance, 440 
X-linked dominant inheritance, 
439, 440 

X-linked recessive inheritance, 
438-439, 440 

Inhibitory postsynaptic potentials 
(IPSPs), 271 
Insomnia, 142-146 

cognitive and behavioral treat¬ 
ments of, 146 

comparison of medications used 
in treating, 145 

pharmacologic treatment of, 144 
Intellectualization, 100 
Intermediolateral cell column, 204 
Internal capsule/basal ganglia, 
231-232,234 

motor control pathways, 233 
striatum projections, 235 
Internuclear ophthalmoplegia 
(INO), 219 

Intersexual disorders, 182-183 
incidence of, 183 
Interstitial nucleus of Cajal, 215 
Intracerebral hemorrhage, 258-259 
Intracranial hypertension, idio¬ 
pathic (pseudotumor cere¬ 
bri), 317-318, 343 
Intracranial hypotension, 318 
Intracranial pressure, problems of, 
263-265 
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Intracranial pressure, problems of 
(Continued) 

hypertensive encephalopathy, 

265 

intracranial hypertension, 264 
normal pressure hydrocephalus 
(NPH), 263 

spontaneous intracranial 
hypotension, 265 
Ion channels, 270 
Iproniazid, 24 
Isocarboxazid, 24 
Isolation of affect, 100 
Isoniazid, 34 

J 

Jactatio capitis nocturna—head 
banging (rhythmic move¬ 
ment disorder), 152 
Janeway lesions, 375 

K 

Kawasaki's disease, 409 
Kearns-Sayre syndrome, 441 
Kernig's sign, 363 
Ketamine, 72 
Kindling, 24, 33 
Kleine-Levin syndrome, 150 
Klinefelter's syndrome, 183 
Klismaphilia, 187 
Klumpke's palsy, 402 
Klumpke's paralysis, 238 
Korsakoffs psychosis, 63, 176— 

177 

Krabbe's disease, 452 

L 

La belle indifference, 129 
Labyrinthitis, 357 
Lacunar dementia, 169 
Lacunar syndromes, 252 
Lagophthalmos, 351 
Lambert-Eaton myasthenic syn¬ 
drome (LEMS), 278,417 
Lamotrigine (Lamictal), 39, 50 
Lateral (accessory) cuneate nu¬ 
cleus, 213 

Lateral inferior pontine syndrome, 
198-199 

Lateral medullary syndrome, 198, 
215 

Lead encephalopathy, 168 
Learning disorder, specific, 10 


Leber's hereditary optic neuropa¬ 
thy, 441 

Leg movement index, 139 
Leigh disease, 441 
Lennox-Gastaut syndrome, 457 
Lenticulostriate arteries, 198 
Leprosy, 389, 408, 410 
classification of, 410 
Leptomeningeal disease, 319 
Lesch-Nyhan syndrome, 278 
Lexapro (escitalopram), 24, 79 
Lhermitte's phenomenon, 283 
Li-Fraumeni syndrome, 324 
Limb girdle muscular dystrophies 
(LGMDs), 420 
Limbic encephalitis, 169 
Limbic system, 229-230 
pathways, major, 230 
sagittal diagram of, 229 
Lipidoses, 450, 451-452 
Lithium (Lithobid), 38, 40, 50, 

186, 189 

Locked-in syndrome, 218 
Locus ceruleus, 213 
Lou Gehrig's disease (amyotrophic 
lateral sclerosis), 208, 412, 
414 

Lumbar enlargement, 200 
Lumbosacral plexus, 241-242, 243 
lesions of, 241 
nerves of, 242 

accessory peroneal nerve, 242 
meralgia paresthetica, 242 
Lyme disease, 169 
Lyme neuropathies, 409-410 
Lymphoma 
CNS, 381 

primary central nervous system 
(PCNSL), 336 
Lyonization, 438 

Lysergic acid diethylamide (LSD), 
71 

laboratory tests and detection 
periods for, 59 

M 

Mad cow disease. See Bovine 

spongiform encephalopathy 
Major depressive disorder (MDD), 

20- 25, 76, 78 

classification into subtypes, 

21 - 22 

neurotransmitters in depression, 

23 


symptoms of major depression 
episode, 21 

Malingering, when to suspect, 123 
Manganese dementia, 168 
Mania/hypomania, 153 
clinical features of, 36 
organic/general medical condi¬ 
tions that cause, 34 
Manic-depression. See Bipolar 
disorder 

Maple syrup urine disease, 446 
Maprotiline, 28 

Marchiafava-Bignami disease, 168 
Marcus Gunn pupil, 347 
Marginal zone, 204 
Maroteaux-Lamy disease, 450 
Martin-Gruber anastomosis, 238 
Masochism, 187 
Masturbation, 184 
McArdle's disease, 448 
Medial (basal) medullary syn¬ 
drome, 215 

Medial longitudinal fasciculus 
(MLF), 215, 218-219 
lesions of, 219-220 
Mollaret's triangle, 220 
rostral interstitial nucleus of, 215 
Medical disorders with sleep symp¬ 
toms, 155 

Medroxyprogesterone, 189 
Medulloblastoma, 328-329 
MELAS, 169, 441 
Melatonin receptor agonists, 145 
Memantine, 170 
Meniere's disease, 357 
Meningeal hemorrhage, 259-262 
epidural hematoma, 261 
subarachnoid hemorrhage 
(SAH), 259-261 
subdural hematoma, 262 
Meningeal tumors, 323 
Meninges, 195 

meningeal hematoma/hemor¬ 
rhage, 196, 259-262 
meningeal layers, 195, 196 
meningeal spaces, 195-196 
Meningiomas, 330, 344 
optic nerve, 344 
Meningitis, 319, 363-371, 376 
aseptic, 369-370, 376 
bacterial, 364-365 

common causes of, 365 
cerebrospinal fluid examination 
in, 364 

fungal, 370-371 
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Haemophilus , 366-367 
Listeria , 367 
meningococcal, 365 
pneumococcal, 365-366 
staphylococcal, 367 
tuberculous, 368-369 
Meningocele, 429 
Menkes disease, 453 
Mental retardation (MR), 10, 

14-15 

Meperidine, 69 

Meralgia paresthetica, 242, 407 
Mercury poisoning, 168 
MERRF, 441 
Metabolic disorders, 319 
Metabolism, inborn errors of, 

444- 453 

disorders of copper metabolism, 

450,453 

Menkes disease, 453 
Wilson's disease, 450 
laboratory tests, 445 
metabolic diseases, overview of, 

445- 450 

galactosemia, 446 
homocystinuria, 446 
maple syrup urine disease, 

446 

organic acidurias, 446-447 
peroxisomal diseases, 447-450 
phenylketonuria (PKU), 445 
urea cycle defects, 447 
newborn metabolic screening, 

444-445 

Metachromatic leukodystrohy, 168, 
452 

Methadone, 69, 70 

laboratory tests and detection 
periods for, 59 
Methamphetamine, 148 
3,4-Methylenedioxymethamphet¬ 
amine (MDMA)/Ecstacy, 

71 

Methylphenidate (Ritalin), 12, 28, 
148 

Microscopic polyangiitis, 409 
Middle cerebral artery (MCA), 198 
Migraine headache, 277, 315-316 
Mild cognitive impairment (MCI), 
292-293 

Minor depressive disorder, 27 
Mirtazapine, 24, 29, 144, 145 
Mitochondrial diseases, 441 
Mixed neuroglial tumors, 327-328 
Moclobemide, 24 


Modafmil (Provigil), 148 
Molecular anatomy and physiol¬ 
ogy, 396-397 
muscle, 396-397 
neuromuscular junction (NMJ), 
396 

peripheral nerves, 396 
Mollaret's triangle, 220 
Monoamine oxidase inhibitors 
(MAOIs), 24, 27, 29, 40, 

84, 186 

Mononeuropathies, multiple, 377 
Mood disorder, 11, 153 
substance-induced, 57 
Morquio's disease, 450 
Motor neuron with axon, 236, 237 
Movement disorders, 277-278, 
432-434 

Sydenham's chorea, 433-434 
tics, 432-433 

Mucopolysaccharidoses (MPS), 
449-450 

Multi-infarct dementia, 169 
Multimodal Treatment Study 
of Children with ADHD 
(MTA), 11 

Multiple sclerosis (MS), 169, 282— 
286, 288-289 
mimics, 282 
variants of, 288-289 

Balo's concentric sclerosis, 

289 

Marburg variant, 289 
neuromyelitis optica (Devic's 
disease), 288 
Muscle, 396-397 
disorders of, 418-420 
acquired myopathies, 419 
autoimmune/inflammatory 
myopathies, 418-419 
hereditary myopathies, 419 
muscular dystrophies, 419— 
420 

Muscle relaxants, 314 
Muscular dystrophies, 419-420 
Becker's, 420 

Duchenne's (DMD), 419-420 
limb girdle (LGMD), 420 
Myasthenia gravis (MG), 279, 
415-417 

Myasthenic syndromes, congenital, 
278 

Mycobacterium leprae , 389 
Mycobacterium tuberculosis , 368 
Mydriasis, atropinic, 351 


Myelomeningocele, 429-430 
Myopathies, 377, 418-419, 430— 
432 

acquired, 419 

autoimmune/inflammatory, 

418-419 

Becker's muscular dystrophy, 
431-432 

cerebral palsy (CP), 432, 433 
Duchenne's muscular dystrophy 
(DMD), 430-431 
hereditary, 419 

Myotonic dystrophy, 438, 442-443 

N 

Naltrexone, 64, 71 
Narcissistic personality disorder 
(NPD), 95-96 
Narcolepsy, 146-147 

treatments for daytime sleepi¬ 
ness, 148 
Necrophilia, 187 
Nefazodone, 24, 29 
Neisseria meningitidis , 365 
Neologisms, 42 
Nerve, anatomy of, 235 
Nerve conduction studies (NCS), 
420-421 

Nerve fiber types, 236, 237 
Nerves, peripheral, 396 
Neural tube defects (NTDs), 
428-429 

meningocele, 429 
myelomeningocele, 429-430 
spina bifida occulta, 429 
Neurochemistry and neuropharma¬ 
cology, 269-279 
general principles, 270-271 
action potential, 270 
depolarization, 270 
excitatory postsynaptic poten¬ 
tials (EPSPs), 271 
inhibitory postsynaptic poten¬ 
tials (IPSPs), 271 
ion channels, 270 
receptors, 271 
refractory period, 271 
repolarization, 270 
synaptic plasticity, 271 
synaptic transmission, 271 
neurotransmitters, 271-277 
acetylcholine (ACh), 274-275 
classes of, examples, 272 
dopamine, 272-273 
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Neurochemistry and neuropharma¬ 
cology (Continued) 
neurotransmitters (Continued) 
gamma-aminobutyric acid 
(GABA), 275-276 
glutamate, 276-277 
histamine, 275 
nitric oxide (NO), 277 
norepinephrine, 273 
serotonin, 274 

Neurocutaneous disorders, 434- 
436 

neurofibromatosis type 1 (NF1), 
434-435 

tuberous sclerosis (TS), 435-436 
Neurofibromas, 331-333 
Neurofibromatosis, 332, 333, 
434-435, 438 

type 1 (NF1), 434-435, 438 
type 2 (NF2), 438 
Neurogenetics, 437-444 

common syndromes, 442-444 
channelopathies, 444 
trinucleotide repeat disorders, 
442 

genetic imprinting, 441-442 
inheritance patterns, 437-441 
autosomal-dominant inheri¬ 
tance, 437 

autosomal-recessive inheri¬ 
tance, 438, 439 
inheritance of complex multi¬ 
factorial diseases, 440-441 
mitochondrial inheritance, 

440 

X-linked dominant inheri¬ 
tance, 439, 440 

X-linked recessive inheritance, 
438-439, 440 

Neuroleptic malignant syndrome, 
277 

Neuroleptics, 170 
Neurologic disorders with sleep 
symptoms, 155-156 
dementia, 156 
headaches, 155 
Parkinson's disease, 156 
seizures, 156 
stroke, 155 

Neuro-Lyme disease, 389-391 
Neuromuscular junction (NMJ), 
396, 398 
diseases, 430 
botulism, 430 
disorders of, 415-417 


autoimmune, 415-417 
toxic/infectious, 417 
overview of, 398 

Neuromuscular transmission disor¬ 
ders, 278-279 

Neuromyelitis optica (Devic's dis¬ 
ease), 288 

Neuronal tumors, 323, 327 
Neuronopathies, sensory, 400 
Neuro-otology, 355-359 

dizziness and nystagmus, periph¬ 
eral causes of, 355-359 
benign paroxysmal positional 
vertigo (BPPV), 355, 356, 
357 

Meniere's disease, 357 
nystagmus, localizing, 358 
ocular oscillations, 359 
vestibular neuronitis/labyrin¬ 
thitis, 357 

vestibulotoxicity, 357 
hearing loss and tinnitus, 355 
Neuropathies, approach to, 397, 
399-400 

diabetic, 411-412 
differential diagnosis of, 399 
diffuse motor and sensory, 399 
idiopathic and hereditary, 412, 
414-415 

amyotrophic lateral sclerosis 
(ALS), 412, 414 
hereditary, 415,416 
spinal muscular atrophy 

(SMA), 415 

immune-mediated, 405-407 
acute inflammatory demyeli- 
nating polyradiculoneu¬ 
ropathy (AIDP) or Guillain- 
Barre syndrome (GBS), 
405-407 

chronic inflammatory demy- 
elinating polyneuropathy 

(CIDP), 407 
infectious, 408-411 
CMV, 411 
EBV, 411 

hepatitis B and C, 411 
herpesA^ZV, 411 
F1IV neuropathies, 410-411 
FITLV-1, 411 
leprosy, 408, 410 
Lyme neuropathies, 409-410 
lower limb focal, 405, 406 
multifocal motor and sensory, 

400 


nutritional, 412, 413 
that commonly have autonomic 
involvement, 401 
toxic, 412 

upper limb focal, 402-404 
vasculitic, 408 

secondary vasculitis, 408 
Neuropharmacology. See Neuro¬ 
chemistry and neurophar¬ 
macology 

Neuropsychiatric disorders, 278 
Neurosyphilis, 169, 391-392 
Neurotic patients, 101 
Neurotransmitters, 23, 28, 271-279 
acetylcholine (ACh), 274-275 
classes of, examples, 272 
in depression, 23 
disease correlations, 277 
epilepsy, 277 
headache, migraine, 277 
movement disorders, 277-278 
neuromuscular transmission 
disorders, 278-279 
neuropsychiatric disorders, 278 
dopamine, 272-273 
gamma-aminobutyric acid 
(GABA), 275-276 
glutamate, 276-277 
histamine, 275 
nitric oxide (NO), 277 
norepinephrine, 273 
serotonin, 274 
side effects of, 28 
Nicotine abuse and dependence, 
60-61 
effects, 61 
withdrawal, 61 
Niemann-Pick disease, 451 
Nightmare disorder, 150-151 
Nitric oxide (NO), 277 
Nocturnal sleep-related eating dis¬ 
order, 155 

Norepinephrine, 273 
Normal pressure hydrocephalus 
(NPH), 263, 302-304 
Nortriptyline, 24, 28, 144 
NSAIDs, 314 
Nucleus proprius, 204 
Nystagmus. See Dizziness and nys¬ 
tagmus, peripheral causes of 

O 

Obsessive-compulsive disorder 

(OCD), 13,81,84-87, 153 


476 



common obsessions and com¬ 
pulsions of, 85 

differentiating from other pri¬ 
mary psychiatric condi¬ 
tions, 86 
treatment of, 87 

Obsessive-compulsive personality 
disorder (OCPD), 86, 87, 
97-98 

Obstructive sleep apnea (OSA), 

148 

Ocular oscillations, 359 
Olanzapine (Zyprexa), 39, 47, 50, 
170 

Olfactory system, 228 
Oligodendriogliomas, 325 
One-and-a-half syndrome, 219 
Ophthalmic artery, 196 
Ophthalmoplegia, infranuclear vs. 

supranuclear, 354 
Opiates, abuse and dependence, 
68-71 

Opioid analgesics, 314 
Opioid receptors, 69 
Optic nerve, 341-344 

anterior ischemic optic neuropa¬ 
thy (AION), 341-342 
optic neuropathies 
compressive, 344 
toxic/nutritional, 344 
optic neuritis, 342 
papilledema, 343 
Optic neuritis, 286-287, 342 
Optic neuropathies 
compressive, 344 
toxic/nutritional 344 
Optic pathways/visual fields, 

344-345 

Orgasmic anhedonia, 186 
Oxcarbazepine, 39 
Oxycodone, 69 

P 

Pam, 312-314 
definitions, 312 
neuropathic, 312 

complex regional pain syn¬ 
drome (CRPS), 313 
postherpetic neuralgia (PHN), 
312 

trigeminal neuralgia (“tic dou¬ 
loureux”) 312-313 
nociceptive, 312 
Pain disorder, 130-132 


steps to minimize opiate depen¬ 
dence in patients with, 132 
Pain medications, summary of, 

313-314 

Panayiotopoulos syndrome), 458 
Panic attack, 82 
Panic disorder, 81, 82-84, 153 
differentiating from other pri¬ 
mary psychiatric conditions, 
83 

medications used in treatment 
of, 84 

Papilledema, 343 
Paramedian pontine reticular for¬ 
mation, 214 

Paraneoplastic syndromes, 337-338 
Paranoia, 42 

Paranoid personality disorder 
(PPD), 91, 96 
Paraphilias, 187-189 

medications used with, 189 
types of, 187-189 
Parasomnias, 141, 150-152 
nightmare disorder, 150-151 
parasomnia NOS, 152 
sleep terror disorder (pavor noc- 
turnus), 151 

sleepwalking disorder (somnam¬ 
bulism), 151 

Parinaud's syndrome, 218 
Parkinsonism, 235, 277 
medication-induced, 277 
Parkinson's disease, 168, 175, 235, 
277-278, 305-307 
dementia (PDD), 175, 305-307 
functional anatomy and, 235 
and sleep disorders, 156 
Paroxetine (Paxil), 24, 50, 79, 84, 

87 

Parsonage-Turner syndrome (bra¬ 
chial neuritis), 237-238 
Partialism, 187 

Patent foramen ovale, 253-254 
Pavor nocturnus (sleep terror disor¬ 
der), 151 
Pedophilia, 187 
Peduncular hallucinosis, 253 
Pellagra, 168 
Periaqueductal gray, 214 
Periodic limb movements of sleep 
(PLMS), 150 

Periodic paralysis, 444, 445 
episodic ataxia, 444, 445 
hyperkalemic, 444 
hypokalemic, 444 


Peripheral nerves, 396 
Peripheral nervous system, 235- 

242 

brachial plexus, 236-241 
brachial neuritis (Parsonage- 
Turner syndrome), 237-238 
lesions of, 238, 240-241 
nerves of, 238, 239-240 
cervical plexus, 236 
dermatomes, 242, 244, 245 
lumbosacral plexus, 241-242, 

243 

lesions of, 241 
nerves of, 242, 243 
motor neuron with axon, 236, 
237 

nerve, anatomy of, 235 
nerve fiber types, 236, 237 
peripheral nerve organization, 

235 

Peroxisomal diseases, 447-450 
adrenoleukodystrophy (ALD), 

447 

glycogen storage diseases, 
447-448 

lysosomal storage diseases, 
449-450 

lipidoses, 450, 451-452 
mucopolysaccharidoses 
(MPS), 449-450 
Personality disorders, 89-102 
antisocial personality disorder 

(APD), 93 

attention-seeking behavior in, 
reasons for, 95 

avoidant personality disorder 
(AVPD), 96 

borderline personality disorder 

(BPD), 93-94, 95, 96 

dependent personality disorder 

(DPD), 97 

effect of on personal relation¬ 
ships, 96 

histrionic personality disorder 

(HPD), 94-95 

narcissistic personality disorder 

(NPD), 95-96 

obsessive-compulsive personality 
disorder (OCPD), 97-98 
paranoid personality disorder 

(PPD), 91, 96 

psychodynamic theory, 98-102 
personality organization, lev¬ 
els of, 101-102 
schools of thought, 99-101 
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Personality disorders, (Continued) 
schizoid personality disorder 
(SPD), 91-92, 96 
schizotypal persoality disorder 

(STPD), 92-93, 96 
Pervasive developmental disorders, 
14 

Phalen's sign, 403 
Phencyclidine (PCP), 34, 72 
laboratory tests and detection 
periods for, 59 
Phenelzine, 24, 84 
Phenobarbital, laboratory tests and 
detection periods for, 59 
Phenylketonuria (PKU), 439, 

445 

Pheochromocytoma, 279 
Phobias, specific, 80-81, 83, 86 
differentiating from other pri¬ 
mary psychiatric condi¬ 
tions, 81 

Pick's disease, 174 
Pineal region tumors, 323 
Pituitary adenoma, 279, 344 
Pituitary apoplexy, 319 
Pituitary tumors, 335-336 
Plexopathies 

lower brachial, 402 
lumbosacral, 405 
upper brachial, 401 
Poliomyelitis, 209, 386 
Polyangiitis, microscopic, 409 
Polyarteritis nodosa, 169, 409 
Polymicrogyria, 428 
Polymyositis (PM), 418 
Pompe's disease, 448 
Pontine nuclei, 213 
Postanoxic dementia, 169 
Postcoital headache, 186 
Posterior cerebral arteries (PCA), 
199 

Posterior communicating arteries 

(PCoA), 198 

Posterior inferior cerebellar artery 

(PICA), 198 

Posterolateral sulcus, 201 
Postherpetic neuralgia (PHN), 312, 
389,411 

Postpsychotic depressive disorder 
of schizophrenia, 27 
Post-traumatic stress disorder 

(PTSD), 74-76, 78,81,83, 
86, 153, 154 

medications used in the treat¬ 
ment of, 77 


psychotherapies used in the 
treatment of, 77 
sleep in, 153, 154 
symptoms of, 75, 76 
Prader-Willi syndrome, 441-442 
Prazosin, 144, 145 
Premenstrual dysphoric disorder, 
27 

Pretectal area, 214 
Primary progressive aphasia (PPA), 
173, 174 

Prion-related diseases, 392-393 
variant Creutzfeldt-Jakob disease 
and bovine spongiform en¬ 
cephalopathy, 93 
Progressive mutifocal leukoen- 

cephalopathy (PML), 169, 
382-383 

Progressive rubella panencephali- 
tis, 169 

Progressive supranuclear palsy 

(PSP), 173 
Projection, 101 
Propranolol, 81 
Prosopagnosia, 227, 253 
Protriptyline, 24, 28 
Provigil (modafmil), 148 
Prozac (fluoxetine), 24, 50, 84, 87 
Pseudohermaphroditism, 182-183 
Pseudotumor cerebri, 317-318, 

343 

Psychiatric disorders with sleep 
symptoms, 153-155 
sleep in psychiatric disorders, 

153 

attention deficit disorder, 155 
bipolar disorder, 154 
depression, 153 
nocturnal sleep-related eating 
disorder, 155 

post-traumatic stress disorder 
(PTSD), 154 
schizophrenia, 154 
subjective and objective findings 
in, 153 

Psychodynamic psychotherapy, 

77 

Psychodynamic theory, 98-102 
personality organization, levels 
of, 101-102 

borderline patients, 102 
neurotic patients, 101 
psychotic patients, 102 
schools of thought, 99-101 
ego psychology, 99, 100-101 


Freudian drive theory, 99 
object relations, 99 
Psychosis, 42-43 
dopamine theory of, 46 
Psychosis not otherwise specified 

(NOS), 45 

Psychostimulants, 189 
Psychotic disorders, primary, 41- 
53,78,81,86, 153 
algorithm to diagnose, 44 
brief psychotic disorder, 52-53 
delusional disorder, 51-52 
psychosis, 42-43 
schizoaffective disorder, 49-50 
common medications used 
in, 50 

schizophrenia, 43, 45-48 
common medications used 
in, 47 

substance-induced, 57 
Psychotic patients, 102 
Psylocybin, 71 

Ptosis and other lid disorders, 351 
Puberty, 182 
Pulvinar sign, 177 
Pupillary reflex and disorders, 

345- 348 

light-near dissociation, 348 
normal pupillary light reflex, 

346- 347 

pupils in coma, 347 
Pyridoxine (vitamin B 6 ) deficiency, 

413 

Q 

Quetiapine (Seroquel), 39, 47, 50, 
144, 145, 170 

R 

Rabies, 386-388 
Radicular arteries, 202 
Radiculopathies 
cervical, 401, 402 
lumbosacral, 404, 405 

clinical manifestations of, 405 
Ramelteon, 144 
Raphe nuclei, 213 
Rasmussen's encephalitis, 458 
Rationalization, 100 
Reaction formation, 100 
Recurrent brief depressive disorder, 
27 

Red nucleus, 215 
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Reflex seizures, 461 
Relaxation training, 146 
REM behavior disorder (RBD), 

152 

REM latency, 139 
Repression, 100 
Restless leg syndrome (RLS), 
149-150, 278 
Reticular nuclei, 213 
Retina, 340-341 

central retinal artery occlusion, 

341 

Rett's disorder, 16 
Reversible vasoconstriction syn¬ 
drome, 319 

Rexed laminae, 202, 203 
Rhythmic movement disorder 

(jactatio capitis nocturna — 
head banging), 152 
Risperidone (Risperdal), 39, 47, 

50, 170 

Ritalin (methylphenidate), 12, 148 
Rivastigmine, 170 
Rohrschach Inkblot Test, 90 
Rolandic epilepsy, 457-458 
Roots, plexus, and nerve, disorders 
of, 397-415 
malignancies, 412 
neuronopathies, sensory, 400 
neuropathies 

approach to, 397, 399 
diabetic, 411-412 
diffuse motor and sensory, 399 
idiopathic and hereditary, 

412,414-415 

immune-mediated, 405-407 
infectious, 408-411 
lower limb focal, 405, 406 
multifocal motor and sensory, 

400 

nutritional, 412, 413 
that commonly have auto¬ 
nomic involvement, 401 
toxic, 412 

upper limb focal, 402-404 
vasculitic, 408 
plexopathies 

lower brachial, 402 
lumbosacral, 405 
upper brachial, 401 
radiculopathies 
cervical, 401, 402 
lumbosacral, 404, 405 
sensorimotor polyneuropathies, 
distal symmetric, 397-398 


Rostral raphe nuclei, 213 
Roth's spot, 375 

S 

Sadism, 187 

Sanfilippo's disease, 449 
Sarcoidosis, 169 
Schizoaffective disorder, 49-50 
common medications used in, 

50 

Schizoid personality disorder 
(SPD), 91-92, 96 
Schizophrenia, 43, 45-48, 51, 76, 
153, 154, 278 

common medications used in, 

47 

postpsychotic depressive disorder 
of, 27 

sleep in, 153, 154 
Schizophreniform disorder, 45, 

51 

Schizotypal personality disorder 
(STPD), 16, 46, 92-93,96 
Schwannomas, 330-331 
Seasonal affective disorder, 153 
Segawa syndrome, 277 
Seizures, 156, 425, 426, 455-456. 
See also Epilepsy 
age-related epilepsy syndromes, 

456-459 

benign myoclonic epilepsy of 
infancy, 457 

benign neonatal convulsions, 

457 

benign neonatal familial con¬ 
vulsions, 456-457 
childhood absence seizures, 

458 

childhood epilepsy with oc¬ 
cipital paroxysms (Panay- 
iotopoulos syndrome), 458 
epilepsy in the elderly, 459 
infantile spasms (West syn¬ 
drome), 457 

juvenile absence seizures, 459 
juvenile myoclonic epilepsy, 

459 

Lennox-Gastaut syndrome, 

457 

Rasmussen's encephalitis, 458 
rolandic epilepsy, 457-458 
categorization of, 456 
childhood absence seizures, 426 
diagnosis of, 462-465 


psychiatric comorbidities, 
463-464 

women's issues, epilepsy treat¬ 
ment and,464-466 
EEG associations, 464 
febrile seizures (FSs), 425 
location-related, 459-460 
frontal lobe epilepsies, 460 
temporal lobe epilepsies 
(TLE), 459-460 

provoked, common causes of, 

462 

and sleep disorders, 156 
of specific etiologies, 460-462 
alcohol withdrawal seizures, 
461 

eclampsia, 461 
febrile seizures, 460 
psychogenic nonepileptic sei¬ 
zures (PNES), 461-462 
reflex seizures, 461 
Selective serotonin reuptake in¬ 
hibitors (SSRIs), 24, 28, 29, 
40, 77, 79, 81, 84, 87, 170, 
186, 189 
Selegiline, 24 
Sellar region tumors, 323 
Semantic dementia (SD), 173 
Sensorimotor polyneuropathies, 
distal symmetric, 397-398 
Sentence Completion Test (SCT), 
90 

Seroquel (quetiapine), 39, 47, 50, 
144, 145, 170 

Serotonin and norepinephrine 
reuptake inhibitors (SN- 
RIs), 79, 274 
Serotonin syndrome, 29 
Sertraline (Zoloft), 24, 50, 84, 87 
Sexual dysfunction, substance- 
induced, 57 

Sexuality and sexual disorders, 
181-189 

gender identity disorder (GID), 
183-184 

intersexual disorders, 182-183 
incidence of, 183 
paraphilias, 187-189 

medications used with, 189 
types of, 187-189 
sex and gender, 182 
sexual performance disorders, 
185-187 

disorders of sexual arousal, 

186 
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Sexuality and sexual disorders 
(Continued) 

sexual performance disorders 
(Continued) 

disorders of sexual desire, 
185-186 

orgasm disorders, 186 
other sexual dysfunctions, 186 
sexuality and sexual behavior, 

184-185 

homosexuality, 184 
hormones and neurohormones 
in sexual behavior, 184 
masturbation, 184 
sexual phases, 184, 185 
sexual response cycle and as¬ 
sociated dysfunctions, 185 
"Shingles," 388-389,411 
Sickle cell disease, 439 
Sleep architecture, 138, 139 
across the night, 139 
changes over the life span, 140 
Sleep disorder, substance-induced, 

57 

Sleep efficiency, 139 
Sleep hygiene, 146 
Sleep latency, 139 
Sleep restriction, 146 
Sleep and sleep disorders, 137-158 
medical disorders with sleep 
symptoms, 155 

neurologic disorders with sleep 
symptoms, 155-156 
dementia, 156 
headaches, 155 
Parkinson's disease, 156 
seizures, 156 
stroke, 155 

normal human sleep, 138-142 
across the life span, 140 
across a single night, 138-139 
drivers of sleep, 141 
neurotransmitters in, 140 
overnight polysomnography 
terminology, 139 
sleep in sleep disorders, 
141-142 

primary sleep disorders, 142-152 
dyssomnias, 142-150 
parasomnias, 150-152 
psychiatric disorders with sleep 
symptoms, 153-155 
sleep in psychiatric disorders, 
153 

sleep in children, 158 


teaching/training children to 
sleep on their own, meth¬ 
ods of, 158 

substance-induced sleep disor¬ 
ders, 156, 157 

impact of substances on sleep, 
157 

Sleep talking (somniloquy), 152 
Sleep terror disorder (pavor noctur- 
nus), 151 

Sleepwalking disorder (somnambu¬ 
lism), 151 
Sly disease, 450 
Social phobia, 78 
Sodium oxybate (Xyrem), 148 
Somatoform disorders, 78, 81, 86, 
121-135 

body dysmorphic disorder 

(BDD), 133-135 
common complaints in, 135 
conversion disorder, 127-130, 

131 

common categories of, and 
corresponding symptoms, 

130 

common tests or observations 
that may suggest, 129 
factors commonly seen with, 

130 

prognostic indicators for re¬ 
covery, 131 

hypochondriasis, 132-133, 134 
favorable prognostic indicators 
for individuals with, 134 
pain disorder, 130-132 

steps to minimize opiate de¬ 
pendence in patients with, 

132 

somatization disorder (SD), 122, 
126 

common physical complaints 
seen in, 125 

psychiatric approach for treat¬ 
ing patients with, 126 
somatoform disorder not other¬ 
wise specified, 135 
undifferentiated somatoform dis¬ 
order, 125-126 

Somnambulism (sleepwalking dis¬ 
order), 151 

Somniloquy (sleep talking), 152 
Spina bifida occulta, 429 
Spinal arteries, 198, 202 
anterior, 198, 202 
posterior, 198, 202 


Spinal cord, 200-209, 267-268, 
428-430 

anatomical strictures, important, 
200-202 

ascending pathways, 205, 206, 

207 

descending pathways, 204-205 
disease of childhood, 428-430 
neural tube defects (NTDs), 
428-429 

tethered cord, 428 
lesions/diseases of, 207-209 
amyotrophic lateral sclerosis 
(ALS; Lou Gehrig's dis¬ 
ease), 208 

Brown-Sequard syndrome, 

208 

clinical localization of, 207 
Friedreich's ataxia, 208 
poliomyelitis, 209 
subacute combined degenera¬ 
tion, 208 

syringomyelia, 207-208 
tabes dorsalis, 208 
segments, organization of, 
202-204 

gray matter, 202, 203, 204 
rexed laminae, 202, 203 
white matter, 204, 205 
trauma, 267-268 
Spinal epidural abscess, 372-373 
Spinal muscular atrophy (SMA), 

415 

Spinocerebellar ataxias, 307 
Spinocerebellar pathway, 207 
Splitting, 100 
Spurling's sign, 401 
Staphylococcus aureus , 367 
Stereotypic movement disorder, 13 
Stiff-person syndrome, 278 
Stimulus control therapy, 146 
Streptococcus pneumoniae , 365, 

366 

Stroke, 155, 198, 250-257, 436- 
437 

in children, 436-437 
ischemic, 250-257 
apraxias associated with pari¬ 
etal lobe strokes, 252 
causes of, 252 
cranial nerve localization, 

251 

diagnostic tests for, 251 
prevention of, primary and 
secondary, 257 
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symptoms of, by location, 
250-251 

syndromes, posterior circula¬ 
tion, 253 

treatment, acute, 256 
and sleep disorders, 155 
Subacute combined degeneration, 
208 

Subacute sclerosing panencephali¬ 
tis, 169, 386 

Subarachnoid hemorrhage (SAH), 
259-261, 319 
Subarachnoid space, 195 
Subconscious, 99 
Subdural empyema, 373-374 
Subdural hematoma, 169, 262 
Subdural space, 195 
Sublimation, 100 
Substance abuse and dependence, 
55-72 

alcohol, 62-64 

medical consequences, 62 
treatment for dependence, 
63-64 

Wernicke-Korsakoff syn¬ 
drome, 63 
withdrawal, 63 
amphetamines, 67-68 
caffeine, 58-60 
cannabis, 64-65 
effects, 65 
withdrawal, 65 
cocaine, 65-67 

dependence, treatment for, 67 
intoxication and long-term 
use, 66-67 

mechanism and metabolism, 

66 

overdose, treatment for, 67 
tolerance and withdrawal, 67 
hallucinogens and others, 71-72 
dextromethorphan, 72 
ketamine, 72 

lysergic acid diethylamide 
(LSD), 71 

3,4-methylenedioxymetham- 
phetamine (MDMA)/Ec- 
stacy, 71 

phencyclidine (PCP), 72 
psylocybin, 71 
heroin/opiates, 68-71 

intoxication and overdose, 70 
treatment for, 70-71 
withdrawal, 70 
inhalants, 72 


laboratory tests and detection 
periods, 59 
nicotine, 60-61 
effects, 61 
withdrawal, 61 
signs of, 58 

substance-related disorders, 
56-58 

assessment of, 57 
co-occurring disorders, 58 
intoxication, 57 
polysubstance dependence 
(PSD), 57 
substance abuse, 56 
substance dependence, 56 
treatment of, 58 
withdrawal, 57 

Substance-induced sleep disorders, 
156, 157 

impact of substances on sleep, 

157 

Substantia gelatinosa, 204 
Substantia nigra pars compacta, 

214 

Substantia nigra pars reticularis, 
214 

Superego, 99 

Superior cerebellar artery, 199 
Superior olivary nuclear complex, 
214 

Suppression, 100 
Sydenham's chorea, 433-434 
Syringomyelia, 207-208 
Systemic lupus erythematosus, 

169 

T 

Tabes dorsalis, 208, 392 
Tacrine, 170 
Takayasu's arteritis, 409 
Tardive dyskinesia (TD), 48, 278 
Tarui disease, 448 
Tay-Sachs disease, 439, 451 
Tegretol (carbamazepine), 38, 50 
Telephone scatologia, 188 
Temazepam, 144 
Temporal (giant cell) arteritis, 
318-319, 409 
Tentorium cerebelli, 196 
Terfenadine, 28 
Tethered cord, 428 
Thalamus/hypothalamus, 230, 231, 
232 

diencephalon, 230 


hypothalamic nuclei, 230, 232, 
233 

Thalamic syndrome of Dejerine 
and Roussy, 253 
Thallium poisoning, 168 
Thematic Apperception Test 
(TAT), 90 

Thiamine (vitamin Bj) deficiency, 
168,413 

Thoracic outlet syndrome, 240- 
241 

neurogenic, 402 
Thrombophilic states, 255-256 
“Tic douloureux" (trigeminal neu¬ 
ralgia) 312-313 
Tick paralysis, 279, 417 
Tics, 13-14,432-433 
Tinel's sign, 403 
Tinnitus, 355 

Tissue plasminogen activator 

(tPA), 256 
Topiramate, 39 
Tourette's syndrome, 278 
and tic disorders, 13-14 
Toxoplasma gondii , 381 
Toxoplasmosis, 169, 381-382, 384 
CNS, 381-382 
Transference, 99 

Transtentorial (uncal) herniation, 

265 

Transverse myelitis, 287-288 
Transvestic fetishism, 187 
Tranylcypromine, 24 
Trazodone, 24, 29, 144, 145, 170 
Treponema pallidum , 391 
Triazolam, 144 
Trichotillomania, 86 
Tricyclic antidepressants (TCAs), 
24,28, 34, 40, 80,81,84, 
87, 170, 186, 189, 313 
Trigeminal neuralgia (“tic dou¬ 
loureux") 312-313 
Trimipramine, 24 
Trinucleotide repeat disorders, 442 
fragile X, 442 

fragile X-associated tremor/ 
ataxia syndrome, 442 
Friedreich's ataxia, 443 
myotonic dystrophy, 442-443 
Triptorelin, 189 
Tuberculosis, 169 
Tuberous sclerosis (TS), 324, 
435-436,438 
Turcot syndrome, 324 
Turner's syndrome, 182, 183 
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u 

Uncal herniation, 265 
Undoing, 100 

Unipolar depressive disorders, 
19-29 

antidepressant medications, 

27-29 

monoamine oxidase inhibitors 
(MAOIs), 27 

selective serotonin reuptake 
inhibitors (SSRIs), 28 
side effects and syndromes, 

29 

tricyclic antidepressants 
(TCAs), 28 

depressive disorder not otherwise 
specified, 27 

minor depressive disorder, 27 
postpsychotic depressive disor¬ 
der of schizophrenia, 27 
premenstrual dysphoric disor¬ 
der, 27 

recurrent brief depressive dis¬ 
order, 27 

dysthymic disorder, 26 
major depressive disorder 

(MDD), 20-25 

classification into subtypes, 
21-22 

neurotransmitters in depres¬ 
sion, 23 

symptoms of major depression 
episode, 21 

Urea cycle defects, 447 
Urophilia, 187 
Uthoff phenomenon, 283 

V 

Vacuolar myelopathy, 378 
Vaginismus, 186 
Valproate, 38 

Valproic acid (Depakote), 50 
Varenicline, 61 

Varicella-zoster (VZV), 388-389, 

411 

Vascular dementia (VaD), 172, 
299-301 


Vasculitis 

cryoglobulinemic, 409 
isolated CNS (granulomatous 
angiitis of the brain), 290 
primary CNS, 255 
secondary, 408 

Venlafaxine (Effexor), 24, 29, 50, 
79 

Venous sinuses, 199-200 

thrombosis, 199, 257-258, 319 
Ventral horn interneurons, 204 
Ventral horn motor neurons, 204 
Ventral medial fissure, 200 
Ventral tegmental area, 214 
Vertebral artery, 198 
Vertebral or carotid dissection, 
252, 319 

Vertebrobasilar system, branches 
from, 198-199 

Vestibular neuronitis/labyrinthitis, 

357 

Vestibular system, 227-228 
end organs, 227 
nuclei, 227-228 
Vestibulotoxicity, 357 
Vertigo, 355, 356, 357 
Visual system, lesions associated 
with, 227 

Visual system disorders 
afferent, 340-345 
optic nerve, 341-344 
optic pathways/visual fields, 

344-345 
retina, 340-341 
efferent, 348-354 
anisocoria, 348-351 
extraocular muscles, disor¬ 
dered motility of, 351-354 
ptosis and other lid disorders, 
351 

Vitamin Bj (thiamine) deficiency, 
413 

Vitamin B 6 (pyridoxine) defi¬ 
ciency, 413 

Vitamin B 12 (cobalamin) defi¬ 
ciency, 168, 208, 413 
Vitamin E deficiency, 413 
von Gierke's disease, 448 


Von Elippel-Lindau syndrome, 
324 

Voyeurism, 187 

W 

Wallenberg syndrome, 198, 215, 
253 

Wartenberg's sign, 404 
Watershed areas, primary, 202 
Watershed infarcts, 255 
Waxy flexibility, 42 
Weber's syndrome (alternating 
oculomotor hemiplegia), 

218,253 

Wegener's granulomatosis, 169, 
409 

Wellbutrin (bupropion), 24, 29, 
40, 50,61 

Wernicke-Korsakoff syndrome, 63, 
176-177 

Wernicke's encephalopathy, 63 
West Nile encephalitis, 385 
West syndrome (infantile spasms), 

457 

Western blot, 390 
Whipple's disease, 169 
White matter, 204, 205 
Wilbrand's knee, 226 
Wilson's disease, 168, 439, 450 
Word-Association Technique, 90 
Word salad, 42 

X 

X-linked dominant inheritance, 
439, 440 

X-linked recessive inheritance, 
438-439, 440 

Xyrem (sodium oxybate), 148 

Z 

Zaleplon, 144 

Ziprasidone (Geodon), 39, 47, 50 
Zoloft (sertraline), 24, 50, 84, 87 
Zolpidem, 144 

Zyprexa (olanzapine), 39, 47, 50, 
170 
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